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ABSTRACT 


Various lunar gravitational models were evaluated for 
Apollo mission control using checkpoint techniques 
developed under CCH 157B, NASA Contract NAS 1-3800. 

All checkpoints were selected from low inclination 
Lunar Orbiter missions in order that the results would 
he applicable to the Apollo missions. Identical tech- 
niques were used for each model evaluated in order 
that relative performance (rapidity of convergence, fit 
to doppler data, etc.) could be determined. 
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1.0 PURPOSE 

This document reports the work accomplished under Task D of MSA contract 
NAS 1-795**- concerning lunar gravitational model analysis in support of 
Apollo mission control. 


SHEET 1 



USE FOR TYPEWRITTEN MATERIAL ONLY 


THE 


COMPANY 


NUMBER D2-100820-1 
REV LTR 


2.0 SCOPE 

This document is a final report covering all the work done under NASA 
contract NAS 1-7954, Task D. A thorough analysis of all lunar gravitational 
models provided has been accomplished using photo checkpoint techniques. 


SHEET 2 



USE FOR TYPEWRITTEN MATERIAL ONLY 




COMPANY 


NUMBER D2-100820-1 
■REV LTR 


3.0 INTRODUCTION 

The object of this study was to evaluate the capability of various lunar gravi- 
tational models to accurately predict spacecraft position within low inclina- 
tion lunar orbits. The primary method of evaluation consisted of photo check- 
point consistency analysis. A checkpoint is defined as a landmark or feature 
present in the photographs from at least two Lunar Orbiter missions. A 
pictorial representation of a checkpoint is shown in Figure 3.1* In this 
example two telephoto frames are plotted, one from Mission II and the other 
from Mission III. The checkpoint which is a small crater of about 100 meters 
diameter was found in both pictures. As indicated, it is on the southern 
edge of L/o H frame 198 and near the center of LO III frame l6l. Using 
measurements of the checkpoint location on the actual photograph it was possible 
to cbnrpuue the selenographic location of the checkpoint. This also required 
the maneuver angles performed to point the camera and the spacecraft position 
at shutter actuation as computed by the orbit determination program (ODFL). 

Since each mission resulted in an independent computation of the checkpoint 
location it was possible to judge model effectiveness by the closeness of the 
checkpoint grouping in each area. A more thorough description of the checkpoint 
technique is given in Reference 1. 

Various types of inf ormation concerning operation of the orbit determination 
program are presented to aid in the model evaluations along with checkpoint 
consistency. These are rapidity of convergence, fit to doppler data and 
epoch forwarding accuracy. Each of these parameters Is important in the 
process of model selection. Rapid convergence is a necessary requirement 
for a real time orbit determination technique, due to serious time constraints. 

A good fit to the doppler data is a requirement since it is the only measure- 
ment of the accuracy of the spacecraft state vector that is available. The 
epoch forward ing capability is one of the more important criteria since 
orbital maneuvers (orbital transfers and descent maneuvers) must be planned 
in advance and- prediction must be accurate to guarantee mission success. 

Included in the model evaluation are two gravitational models develops! by 
Boeing. These models are simple 3 and k coefficient models and were developed 
under Task E of NAS. v l-795k. A description of this model development is presented 
in a companion document (Reference 2). • 
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4.0 LUNAR GRAVITATIONAL MODELS 

A tota.l of nine ( 9 ) lunar gravitational models were evaluated in this study. 
These models are summarized in Table 4.0 and described in detail in Tables 4.1 
through 4.9. Also indicated in the Tables is the type of data used for the 
development of the models. 
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TABLE 4.0 

CANDIDATE LUNAR MODELS - SUMMARY 

MODEL 


NO. 

DESCRIPTION 

SOURCE 

ORDER 

COEFFICIENTS 

1 

BELLCOMM 

L/O III APOLLO DATA 

7 

51/60 

2 

BELLCOMM 

L/O III APOLLO DATA 

7 

60/60 

3 

MSC TRIAX 

LUNAR OBSERVATIONS 

2 

2/5 

4 

BELLCOMM MOD. 

L/O ; III APOLLO DATA 

It 

16/21 

5 

i^C ONBOARD 

L/O IU APOLLO DATA 

4 

5/21 

6 

BOEING R-l 

L/O III APOLLO DATA 

3 

3/12 

7 

LRC n / n /66 

L/O I DATA 

4 

21/21 

8 

BOEING R-2 

L/O III APOLLO DATA 

3 

4/12 

9 

LRC 10/25/68 

L/O III APOLLO DATA 

7 

60/60 
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TABLE 4.1 
MODEL NUMBER 1 


ORIGINATOR: BELLCOMM . 

TITLE: BELLCOMM 1 

DATA USED: LUNAR ORBITER III APOLLO TYPE ORBIT 


J20 = 0.207108E-3 
J30 = 0.9858i8o4e-5 
j4o = 0.49550331E-4 
J50 = 0.0 
j6o = 0.75188194E-4 
J70 * -0.35500736E-4 


C21 = -3.9776317E-05 

C31 = 3.3213026E-05 
c4i - 0. 

C51 = 0. 

Col = 1.2657471E-05 
C71 = 6.7081228E-06 
C22 = 2.0716000E-05 
C32 = -2.2410583E-06 

C 42 = -1.408356OE-05 

C52 = 0. 

C62 = -5.270118OE-06 
C72 = -6.9782366E-08 
C33 = 4. 426644 5E-C6 
C43 = 3. 246494 7E-06 
C53 = 0. 

C63 = 2.9880958E-07 
C73 » -2.1056882E-09 
C44 = -1.3213365E-06 
C54 = -4.5592296E-07 
C64 = -I.2867158E-07 

074 = -5.5243105E-08 
C55 = 1 .48626703-07 
C65 * 2.7005284E-08 
C75 = 5.9734587E-09 
C66 = -1.0064906E-08 
C76 a -1. 05784 04E-09 
C77 = 2.8230676E-IO 


521 a -4.7217270E-06 

531 = 1.4974646E-05 
s4i = 0. 

551 = 0. 

s6l = -6.1370453E-07 

571 = 1.0263172E-06 

522 = '.7.74022532-05 

532 = -2.2349550E-06 

542 = 7.0877375E-06 

552 a 0. 

562 a -3.5242460E-07 

572 = 1.03265812-06 
■S33 = -1.78401693-05 

543 - 2.4580384E-06 

553 = 0. 

563 = 5.7326869E-07 

573 = 1. 81044893-07 

544 = 2.66920572-06 

554 = -3.1371824E-07 

564 = 6.0992406S-08 

574 = -2.4886564E-09 

555 = -2.1222278E-07 

565 = 1.6473946E-08 

575 = 3.0897843E-09 

566 = 1.2687316E-08 

576 = -7. 638185 GE-10 

5 77 = -2.9036816E-IO 
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TABLE 4.2 
MODEL NUMBER 2 


ORIGINATOR: BELLCOMM 

TITLE: HELLCOMM 2 


DATA USED: 


LUNAR ORBITER III APOLLO TYPE ORBIT 


J20 = 0.207108E-3 
J30 = 0.179702C4-E-2 

J40 = -0.76735410E-4 
J50 = 0.19095957E-2 
j6o = -O.8500398OE-4 
J70 = O.78944872E-3 


C21 = 1.4543006E-04 
C31 = -9.688398OE-O6 
C4l = 1.2815026E-&4 
C51 ,= -3.5295498E-05 
c6i = 4.8279619E-05 
C71 » -8.6594 i 47E-06 
C22 = 2.0716000E-05 
C32 = -2.1084699E-05 
c42 = -5.7342925E-O0 
C52 = -8.6097890E-05 
C62 = -3.0496452E-06' 
C72 = -2.3735247E-06 
C33 = -1-9226409E-06 
c 43 = 4.3634825E-06 
C53 = -1.4454957E-06 
C63 = 6.0073073E-07 
C73 =--2.4828267E-07 
c44 = 5.3258219E-08 
C54 = -4.661609IE-07 
C64 = -6.4292186E-08 
C74 = -4.65577I9E-08 
C55 = -2.3400825E-08 
C65 = 3.0750422E-08 
C75 = 3.3995792E-09 
c66 = 1.8544857E-09 
076 = -1.2328288E-09 
C77 = “I.1865522E-10 


521 = 3 .4579930E-05 

531 = 3.0530006E-03 

541 = 3o6995436e-05 

551 = 1.4809342E-05 
s6i = 9.3870128E-06 

571 = .9.9566301E-C6 

522 = -3.8859542E-05 

532 = 2.1089459E-05 

542 = -1.3995678E-05 

552 = 9.3183367E-06 
s62 = -3.5314852E-06 

572 = 3.4918373E-06 

533 = I.1966527E-05 

543 = -5»Ol66073E-07 

553 ** 4.2339079E-06 

563 = 1.59473I1E-07 

573 = 8.364879OE-07 

544 = -9.1385325E-07 

554 = 2.3960547S408 

564 = “7.8623184E-08 

574 = 3. 033295 IE- 08 

555 = 8.5d87764e-08 

565 = -5.0017239E-09 

575 = 9.9527488E-09 

5 66 = -2.2064 o 6 j 7E-09 

576 = 1.3284679E-10 

577 = I.0324456E-IO 
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TABLE 4.3 
MODEL NUMBER 3 

ORIGINATOR : 

TITLE: 

DATA USED: 

J20 = 2.07108E-4 
C22 = 0.20716E-4 


APOLLO NAVIGATION WORKING GROUP 

TRIAXIAL 

LUNAR MOTION 
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TABLE 4.4’ 

MODEL NUMBER b 

BELLCOMM 

MODIFIED 4TH ORDER (10) 

LUNAR ORBITER III APOLLO TYPE ORBIT 

J20 = 2.07108E-4 
J30 = -0.26945668E-4 
J40 = -0.57958992E-4 


ORIGINATOR: 

TITLE: 

DATA USED: 


C21 = 1.1036661E-4 
C 31 = 0 . 28729637 E -4 
c4i = 0 

C22 = 0.20716E-4 
C32 = -0.01750379E-4 
C42 = G 

C33 = '0.017825856E-4 
c 43 = o.oi074l8o8E-4 
c44 = - 0 . 00181189743-4 


521 = 0.0076646865E-4 

531 = 0 
s4l = 0 

522 = 0.059796056E-4 

5 32 = 0 . 029055825 E -4 
S42 = 0 

533 = - 0 . 025694597 E -4 
s43 = -0.00086112432E-4 
S44 = O. 0015013695 E -4 
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TABLE h.5 
MODEL NUMBER 5 


BELLCOMM 

MSC ONBOARD (ll) 

LUNAR 0R3ITER III APOLLO TYPE ORBIT 


J20 = 2.0T108E-ij- 

J30 » -OA7908523E-4 
jLo = -1.84-83822E-4- 
C22 = 0.20716E-L 

S22 = 0.00207728llE-!r 
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ORIGINATOR: 

TITLE: 

DATA USED: 


TABLE k.6 
MODEL NUMBER 6 


THE BOEING COMPANY 
R-l 

LUNAR ORBITEB III APOLLO TYPE ORBIT 


J20 * 2.10E-4 

J30 » ~QA0E«4 
C22 - 0.2LE-4 
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TABLE 4.7 
MODEL NUMBER 7 

ORIGINATOR: NASA LANGLEY RESEARCH CENTER 

TITLE: LRC Xl/ll/66 

i 

DATA USED: LUNAR ORBITER I 


J20 = 2.07E-4 
J30 = -0.446E-4 
J40 = -0.209E-4 


C21 = 

0.088E-4 

S21 = 

-0.411E-4 

C31 = 

0.435E-4 

S31 = 

0.107E-4 

C4l = 

-0.051E-4 

S4l = 

-0.102E-4 

C22 = 

0.276E-4 

S22 = 

-0.058E-4 

C32 » 

-0.052E-4 

S32 = 

0.0187E-4 

C42 = 

0.028E-4 

S42 = 

-0.083E-4 

C33 = 

0.0091 e-4 

S33 - 

-0.033E-4 

C43 = 

-0.0047E-4 

s43 = 

-0.026E-4 

C44 = 

0.00094E-4 

S44 = 

0.0017E-4 
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TABEL it. 8 
MODEL NUMBER 8 

ORIGINATOR: 

TITLE: 

DATA USED: 

J20 = 2.07108S-4 

J30 = -0.21E-4 
022 = 0. 207162-4- 
C31 = 0. 3*^-4 


THE BOEING COMPANY 
R-2 

LUNAR ORBITER III APOLLO TYPE ORBIT 


SHEET l4 



USE FOR TYPEWRITTEN MATERIAL ONLY 


THE COMPANY 


NUMBER D2-100820-1 
REV LTR 


TABLE 4.9 
MODEL NUMBER 9 


ORIGINATOR: 

TITLE: 

DATA USED: 


NASA LANGLEY RESEARCH CENTER 
LRC 10/25/68 

LUNAR ORBITER III APOLLO TYPE ORBIT 


J20 = 2. 0895762E- Of 
J30 = -7.O817213E-O0 
AO - -4.1084407E-05 
J50 = 1.1248121E-0S 
■J60 a 1.1C40699E-05 
J70 = -8.0224215E-06 


C21 = 1.1396825E-05 
C31 = 1.4722564E-05 
c4i - 2.2069451E-05 
C51 = -1.2156903E-05 
c6i = 1.1A0266E-05 
C71 = 6.0295296E-O7 
C22 = 2.3907473E-05 
C32 = -8.8680256E-06 
C42 = -7.6653589E-O0 
C52 = -4.3435654E-06 
Co2 = -3.7152925E-06 
C72 = -1.5769262E-06 
C33 = -1.2l^7350E-o6 
A 3 = 2.4462728E-06 
C53 = -1.4122894 e-o 6 
C63 = 2.7446677E-07 
673 = -2.4247715E-07 
c44 = -I.1124650E-07 

C54 = -2.3197929E-07 
c64 = -7.c4i07i4.E-08 
C74 = -3.2039024E-08 
C55 = -4.8913C6IS-09 
C65 = 1.9132617E-08 
C75 = 4.0067647E-09 
C66 = I.2381062E-09 
C76 = -8.3987487E-IO 
C77 = -1.3085110E-10 


521 = 6.0958266E-06 

531 = -1.3479223E-06 
s4l = 1.06l0489E-05 

551 = -I.6812389E-05 

561 = 1.03231982-06 

571 = -4.4028212E-06 

522 = -1.6479207E-05 

532 = 3*3091048e-O7 

Sk 2 - -9.5150496E-06 

552 = 1.2360283E-06 

562 = -2.6982194E-06 

572 = I.636II8IE-06 

533 « 8.1316292E-06 
s43 = I.7614518E-06 

553 = 3.959157^E-06 

563 = 4.5105290E-07 

573 = 8.2099308E-07 
S 44 = -5.55967552-07 
354 = -2.09133552-07 
s64 = -6.2672641E-C8 

574 = 4.8543875E-09 

S55 = 7.2718664E-08 

565 = 4.7220892E-09 

575 = 1.0940427E-08 

566 = -2.1321294E-09 
376 = -1.7262483E-10 
S77 = 1.2726415E-10 
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5.0 METHOD OF ANALYSIS 

5.1 CHECKPOINT SELECTION 

For this analysis checkpoint locations vere selected based on the following 
criteria: 

. periods of two -station coverage (two and three-way doppler data) 
must be present within the orbit containing the checkpoint photo- 
graph, 

. checkpoints must be contained in the photographs from two low- 
inclination Lunar Orbiter missions (l/o I, II or III), 

. checkpoints should be widely separated on the lunar surface such 
that orbits with various tracking station viewing geometries 
could be investigated. 

Three checkpoints were used for this analysis and are described in Table 5*1* 

5.2 MODEL ANALYSIS 

The analysis of each specified lunar gravitational model was accomplished in 
exactly the same manner in order that relative performance could be evaluated. 
Using the orbit determination program (ODPL) and the tracking data acquired 
from the first three Lunar Orbiter missions the following, technique was used 
for model analysis: 

. compute the spacecraft position at each specified exposure time 
by processing tracking data with ODPL using data arcs of one and 
two orbits duration (first orbit includes the exposure time), 

. compute the resulting locations on the lunar surface of each of 
the selected checkpoint features based on the solutions described 
above . 

To aid in the determination of the epoch forwarding capability of each model 
the following technique was used: 

. determine spacecraft position using ODPL and tracking data three 
orbits prior to the exposure time (two and three-way doppler), 

. map this solution forward to the selected exposure time with the 
specified lunar model, 

. compute the resulting locations on the lunar surface of each of 
the selected checkpoint features. 

A pictorial description of the procedure is shown in Figure 5.1* 
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TABLE 5.1 



CHECKPOINTS USED IN 

EVALUATION 



APPROXIMATE 

LUNAR ORBITER 



AREA 

LOCATION 

MISSION 

SITE 

RESOLUTION 

B 

36° E 3° N 

1 

1 S6 

WIDE ANGLE 



il 

II S2B 

TELEPHOTO 

D 

2° W 1°N 

II 

II P8C 

WIDE ANGLE 



III 

III P7A 

WIDE ANGLE 

F 

42° W 2° N 

II 

II P13A 

TELEPHOTO 



III 

ill S25 

TELEPHOTO 






T-05800I-SCI ON 


FIGURE 5 . 1 


ORBIT DETERMINATION PROCEDURES 


ONE ORBIT FIT 


CAMERA 
ON TIME 



TWO ORBIT FIT 


CAMERA 

ON TIME ^OCCULTATION 





MAPPING OD 



CAMERA 
ON TIME 



TRACKING DATA INCLUDED IN FIT 
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6.0 RESULTS 

The results of this investigation are presented in the form of checkpoint 
plots "which are predicted locations on the lunar surface (longitude and lati- 
tude) of the selected checkpoint feature . These checkpoint plots are shown 
in Figures 6.1 through 6.27 for the three checkpoint areas and the nine gravi- 
tational models studied. A key to the symbols used in these figures is 
given in Table 6.1. The same data in tabular form is presented in Tables 
6.2 through 6.9. Also included as supplemental information is the sum of the 
squares of the doppler residuals resulting from the orbit determination pro- 
cedure. This is a measure of the accuracy of trajectory prediction based on 
each lunar model as compared to the actual doppler tracking .data received. 

Two of the checkpoint plots (Figures 6.4 and 6.5) of area B do not contain a 
point for a two- orbit fit of Mission II data. The orbit determination program 
would not converge to a solution using the lunar models involved. 

It should be noted that the checkpoint location computed from this two orbit 
fit of Mission II data is not included in the consistency analysis conducted 
in the following section. It was determined that this solution was in error 
since for all models studied this point was always far outside the cluster of 
points resulting from the other solutions (Figure 6.1 through 6.9)0 No 
reason for this problem could be found in the tracking data involved in the 
data fitting procedure but it is obvious that a problem exists based on the 
results. 

All data accumulated during the orbit determination computer runs involved in 
this study is included in the Appendix of this document. This includes the 
orbit determination summary reports at both the epoch of the data arc and also 
at the exposure time. The plots of the doppler residuals for each run are 
also provided. 
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CHECKPOINT CONSISTENCY DATA SYMBOLS 


0 21 

LUNAR ORBITER II 

ONE ORBIT FIT 

0 22 

LUNAR ORBITER II 

TWO ORBITS FIT 

0 31 

LUNAR ORBITER III 

ONE ORBIT FIT 

O 32 

LUNAR ORBITER III 

TWO ORBITS FIT 

O 3M 

LUNAR ORBITER III 

ONE ORBIT FIT 
MAP 3 1/2 ORBITS 

A 2P 

LUNAR ORBITER II 

PRIME LOCATION * 

A 3P 

LUNAR ORBITER III 

PRIME LOCATION * 


* BEST ESTIMATE OF CHECKPOINT LOCATION 
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TABLE 6.2 

CHECKPOINT LOCATION 
LO MISSION I AREA B 


Model 

Number 
of Orbits 

Checkpoint Location 
Lat - Deg. Long - Deg. 

OD Sum of 
Squares 

1 

1 

3*75 

36.59 

7.88000QE+02 

1 

2 

3*80 

36.58 

2.222200E+04 

2 

1 

3.83 

36.59 

1.76900QE+02 

2 

2 

4.45 

36.47 

1.126150E+05 

3 

1 

3.78 

36.59 

6.578000E+02 

3 

2 

3.84- 

36.59 

2.07750GE+04 

4 

1 

3.81 

36.59 

6.709500E+01 

4 

2 

3*86 

36.59 

7.009900E+04 

5 

1 

3.79 

36.60 

5.650000E+02 

5 

2 

3.92 

36.59 

1.52516QE+05 

6 

1 

3.77 

36.59 

6.256300E+02 

6 

2 

3.80 

36.59 

1.66270QE+04 

7 

1 

3.84- 

36.58 

9.437000E+02 

7 

2 

3.62 

36.62 

5.007000E+03 

8 

1 

3.78 

36.59 

4.895400E+02 

8 

2 

3-7^ 

36.60 

2.155500E+03 

9 

1 

3*78 

36.59 

1.667200E+02 

9 

2 

3.78 

36.59 

2.978600E+03 
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TABLE 6.3 

CHECKPOINT LOCATION 
LO MISSION II AREA B 


Model 

Number 
of Orbits 

Checkpoint Location 
Lat - beg. Long - Deg. 

OD Sum of 
Squares 

1 

1 

3.50 

36.57 

7.520000E+03 

1 

2 

2.73 

36.42 

3.492600E+04 

2 

1 

4.17 

36.67 

1.86200QE+03 

2 

2 

4.77 

36.75 

1.00734CE+05 

3 

1 

3.82 

36.63 

2.579300E+03 

3 

2 

4.58 

36.75 

4.946oooe+o4 

4 

1 

3.83 

36.63 

9.730000E+02 

4 

2 

DIVERGED 



5 

1 

3*93 

36.65 

6.051400E+03 

5 

2 

DIVERGED 



6 

1 

3.81 

36.63 

2 . 58830 OE +03 

6 

2 

4. 66 

36.76 

4.21710QE+04 

7 

1 

3.73 

36.61 

I. 386200 E +03 

7 

2 

4.U 

36.68 

7 . 92650 OE +03 

8 

1 

3.75 

36.61 

1.97100QE-5-03 

8 

2 

4.17 

36.68 

8 . 25080 QE +03 

9 

1 

3.76 

36.61 

2 .73000CE+ 02 

9 

2 

3.64 

36.59 

1 . 677000 E +03 
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Model 

TABLE 6. It 

CHECKPOINT LOCATION 
LO MISSION II AREA D 

Number Checkpoint Location 

of Orbits Lat - Deg. Long - Deg. 

OD Sum of 
Squares 

1 

1 

0.451 

358.62 

2.491300E+04 

1 

2 

0.14-59 

358.59 

6.263400E+04 

2 

1 

0.511 

358.58 

8.6367OOE+O3 

2 

2 

0.552 

358.48 

1.82706GE+O5 

3 

1 

0.439 

358.58 

1.392100E+03 

3 

2 

0.436 

358.60 

1.88330CE+04 

4 

1 

0.449 

358.59 

1.583100E+03 

4 

2 

0.446 

358.60 

6.479800E+03 

5 

1 

0.380 

358.57 

2.10950CE+03 

5 

2 

0.384 

358.61 

3.100300E+05 

6 

1 

0.437 

358.59 

1.288600E+03 

6 

2 

0.431 

358.61 

2.239700E+04 

7 

1 

0.461 

358.60 

9.600900E+02 

7 

2 

0.465 

358.58 

9.83100OE+03 

8 

1 

0.462 

358.59 

1.412400E+03 

8 • 

2 

0.464 

358.59 

7.346800E+03 

9 

1 

0.468 

358.59 

2.094500S+03 

9 

2 

0.473 

358.57 

2.113900E+C4 
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Model 

SABLE 6. 5 

CHECKPOINT LOCATION 
LO MISSION III AREA D 

Number Checkpoint Location 

of Orbits Lat - Deg. Long - Deg. 

OD Sum of 
Squares 

1 

1 

0.275 

358.79 

1.663300E+04 

1 

2 

0.405 

358.69 

8.03300QE+04 

2 

1 

0.824 

358.35 

1.27770GE+04 

2 

2 

0.601 

358.54 

3.424430E+05 

3 

1 

0.467 

358.64 

1.191600E+03 

3 

2 

0.505 

358.60 

3.301500E+03 

4 

1 

0.558 

358.56 

1.175800E+03 

4 

2 

0.542 

358.57 

1.017800E+04 

5 

1 

0.483 

358.66 

8.28960GE+02 

5 

2 

0.495 

358.67 

6. 990900E+04 

6 

1 

0.452 

358.65 

1.15260CE+03 

6 

2 

0.491 

*358.62 

6.592500E+03 

7 

1 

0.521 

358.58 

1.737000E+03 

7 

2 

0.481 

358.61 

3.190000E+04 

8 

1 

0.461 

358.62 

1.543300E+03 

8 

2 

0.4 99 

358.58 

4.153800E+04 

9 

1 

0.512 

358.58 

9.866500E+02 

9 

2 

0.452 

358.63 

2.206800E+04 
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TABLE 6.6 

- CHECKPOINT LOCATION 
LO MISSION II AREA F 


Model 

Number 
of Orbits 

Checkpoint Location 
Lat - Deg. Long - Deg. 

OD Sum of 
Squares 

1 

1 

0.88 

317.95 

1.250000E+04 

1 

2 

1.62 

317.94 

2.740300E+04 

2 

1 

1.77 

317.93 

3.OO36OOE+O3 

2 

2 

2.49 

317.93 

1.289020E+05 

3 

1 

1.68 

317.93 

1.367700E+03 

3 

2 

. 1.83 

317.94 

3.797100E+04 

It 

1 

1.64 

317.93 

1.90680GE+03 

4 

2 

1.68 

317.93 

1.052600E+04 

5 

1 

1.75 

317.92 

3.280000E+03 

5 

2 

2.43 

317.95 

3.593320E+05 

6 

1 

1.67 

317.93 

1.279400E+03 

6 

2 

1.77 

317.94 

4.572200E+04 

7 

1 

1.51 

317.94 

1.060400E+03 

7 

2 

1.65 

317.93 

3.541600E+03 

8 

1 

1.62 

-317.93 

8.88800GE+02 

8 

2 

1.65 

317.93 

2.43270CE+03 

9 

1 

1.50 

317.9^ 

3.490100E+03 

9 

2 

1.70 

317.93 

8.618200E+03 


SHEET 52 

II? ^ » fV !*■»» P C u p r r 



USE FOR TYPEWRITTEN MATERIAL ONLY 


THE 


COMPANY 


NUMBER D2-100820-1 
REV LTR 


TABLE 6.7 

CHECKPOINT LOCATION 
LO MISSION III AREA F 


Model 

Number 
of Orbits 

Checkpoint Location 
Lat - Beg. Long - Deg. 

OD Sum of 
Squares 

1 

1 

0.67 

317.73 

2.48430QE-F04 

1 

2 

1.20 

317.84 

5.414200E+04 

2 

1 

l.6o 

317.93 

1.109600E+04 

2 

2 

1.72 

317.96 

2 . 65303 CE+O 5 

3 

1 

1.69 

317.95 

2.482800E+03 

3 

2 

I .09 

317.82 

3.570600E+04 

if. 

1 

1.84 

317.99 

5.82080QE+03 

4 

2 

1.65 

317.94 

1.021800E+04 

5 

1 

1.70 

317.95 

3.943100E+03 

5 

2 

0.7 6 

317.75 

2.30800QE+05 

6 

1 

1.68 

317.95 

2.402200E+03 

6 

2 

1.03 

317.81 

3.71750GE+04 

7 

1 

1.65 

317.95 

1.85860QE+03 

7 

2 

1.85 

317.99 

5.467500E+03 

8 

1 

1.68 

317.95 

1.834500E+03 

8 

2 

1.56 

317.92 

4.759800E+03 

9 

1 

1.57 

317.93 

4.725300E4-03 

9 

2 

1.27 

317.98 

3.806300E+04 
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SABLE 6.9 
MAPPING 

CHECKPOINT LOCATION 
LO MISSION HI AREA P 



Checkpoint Location 
Lat - Deg. Long - Deg. 

OD Sum of 
Squares 

I.63 

317.87 

2.53280CE+0k 

1.61 

318.0k 

8.831700E+03 

I.69 

317.7k 

lo7lkk0CE+03 

1.64- 

317.87 

5.815700E+03 

1.65 

317.^5 

3.05200CE+03 

1.69 

317.71 

1.56k000E+03 

1.65 

317.98 

1.13k00QE+03 

1.69 

317.88 

1.391600E+03 

1.66 

317.91 

3.252000E+03 


SHEET 55 


11 “9 A a fit Moi & 1 * v 



USE FOR TYPEWRITTEN MATERIAL ONLY 


NY 


NUMBER D2-100820-1 
REV LTR 


7-0 MODEL EVALUATION SUMMARY 


7-1 CONVERGENCE 

The method of convergence to a solution (spacecraft position and velocity) 
using sin orbit determination program (ODP) is a measure of model acceptability. 
During a situation of real time mission control it is necessary that the ODP 
converge to a solution with certainty and rapidity to quarantee mission 
success. 

Table 7*1 I s a summary of the number of iterations necessary to obtain a solu- 
tion for each of the orbit determinations accomplished in this study. The 
two columns of numbers -under the one and two orbit headings are for the two 
missions which contain photographs in that checkpoint area. | The column titled 
"Mappings" is the result of the one orbit fits which are mapped forward 3 l/2 
orbits to the camera on-time. The average number of iterations to converge 
is shown in the column on the right. A serious problem exists in Models 4 and 
5 in that the two orbit arc for checkpoint area B, Mission II, did not con- 
verge. This in necessity eliminates these two models from consideration for 
Apollo mission control. Based on the information in this table the last 
three models (7, 8 and 9) are the obvious choice concerning the convergence 
criteria . 


7.2 DISPERSIONS 

An important consideration for the tasking of lunar model effectiveness is 
checkpoint consistency. This consistency for each of the models tested is 
shown in Table 7.2 in the column titled "Maximum Dispersions" (see Figure 7.1). 
The dispersion tabulated is the distance on the lunar surface between the 
extreme points on the checkpoint plot which indicate predicted locations of 
the same lunar feature. The dispersions listed for Models 4 and 5 in check- 
point area B are not realistic values since the orbit determination program 
did not converge to a solution for the Mission II, two orbit case. 

Another test of model effectiveness was to compare the deviations in the mean 
(see Figure 7.1) between the checkpoint plots generated by each model tested 
and the results of the photo site accuracy analysis conducted to determine 
the most accurate estimate of Lunar Orbiter photo locations. This comparison 
is tabulated in Table 7.2 under the column headed "Deviation in Mean." 

The ability of each model to map solutions forward in time is also a serious 
requirement for the study of model effectiveness. An orbit determination 
solution was mapped forward 3 l/2 orbits to the camera-on time in order to 
investigate this mapping capability. The information tabulated in the column 
titled "Mapping Deviations" (see Figure 7.l) in Table 7.2 is the distance on 
the lunar surface between the predicted checkpoint location based on the map- 
ping and the best estimate of the checkpoint location resulting from the photo 
site accuracy analysis. 
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MODEL EVALUATION SUMMARY 

~ CONVERGENCE 


TABLE 7.1 


CHECKPOINT 


B 

D 

F 

B 

D 

F 

B 

D 

F 

B 

D 

F 

B 

D 

F 

B 

D 

F 

B 

D 

F 

B 

D 

F 

B 

D 

F 


ITERATIONS TO CONVERGE 


ONE TWO 

ORBIT ORBIT 

3 4 4 8 

3 7 3 6 

4 8 4 7 

3 4 5 22 

3 6 5 6 

8 6 7 15 

3 5 4 13 

3 3 4 4 

5 7 5 7 

2 4 4 * 

3 4 4 5 

5 5 5 4 

3 4 5 * 

3 4 4 4 

4 5 6 13 


5 4 4 9 

4 4 4 4 

5 4 4 6 

3 3 4 7 

3 6 3 4 

4 5 4 5 

3 3 3 8 

3 4 3 4 

4 5 4 5 


3 3 4 5 

3 4 4 4 

4 4 5 5 


* OD DID NOT CONVERGE 


MAPPINGS AVERAGE 


4 5 

3 


6 7 

4 


4 5 

4 


4 * 

3 

4 
3 


4 4.5 

3 


5 4 

3 


5 4 

3 

5 4 

3 J&SF&MW4Z 
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~ DISPERSIONS TABLE 7.2 


MODEL 


MAXIMUM 

DEVIATION 

MAPPING 

CHECKPOINT 

DISPERSION~km 

IN MEAN~km 

DEVIATIONS~km 

1 

B 

9.0 

1.6 


D 

8.2 

2.3 

1.0 


F 

29.4 

11.4 

2.3 


B 

19.0 

12.6 


2 

D 

11.8 

6.5 

7.4 


F 

27.0 

7.9 

3.8 


B 

1.8 

2.4 


3 

D 

7.9 

1.6 

7.0 


F 

22.5 

1.5 

6.4 


B 

1.5 

3.1 


4 

D 

4.3 

2.3 

4.1 


F 

7.1 

3.4 

2.4 

■ 

B 

4.6 

4.6 


5 

D 

16.1 

2.0 

14.2 


F 

50.5 

4.3 

1.4 


B 

1.5 

2.1 


6 

D 

8.0 

1.3 

6.5 


F 

22.5 

1.6 

7.2 


B 

6.5 

0.1 


7 

D 

1.9 

1.7 

2.5 


F 

10.3 

2.8 

2.9 


B 

2.2 

0.9 


8 

D 

1.6 

1.2 

1.5 


F 

4.1 

1.9 

4.0 


B 

0.8 

1.3 


9 

D 

2.3 

1.6 

2.8 


F 

12.9 

1.2 

2.4 
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7.2 DISPERSIONS (Continued) 

The requirement for an acceptable lunar gravitational model is that the 
numbers tabulated in all three columns must be small. Any large number 
indicates some deficiency in the model and therefore its inadequacy for Apollo 
mission control. Again, Models 1 , 8 and 9 appear to stand out as superior 
to the other models tested. 


7.3 RANKING 

The objective of this study was to determine the best lunar gravitational 
model (of the nine investigated) for Apollo mission control. The ranking of 
the models was accomplished using the data discussed in the preceeding sections. 
Table 7.3 presents the ranking of the nine candidate models based on the data 
available concerning checkpoint consistency, mapping ability and rapidity of 
convergence . 

The last four models in the table are not ranked due to their poor performance 
and therefore cannot he considered for mission control. This applies especially 
to the last two models (Model numbers 4 and 5 ) for which the orbit determina- 
tion program would not converge to a solution. Model numbers six and three 
were ranked in fourth 'and third place respectively due to their poor mapping 
performance. Models seven and nine were ranked second since they were fair 
in checkpoint consistency and mapping and also allowed rapid convergence to 
a solution. 

Model number 8 (Boeing R-2) was ranked as the best model considering all the 
evaluation criteria and also the fact that it consists of only four elements 
which allows its use in the Apollo onboard computer. 
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- RANKING 


TABLE 7.3 


RANK 

NUMBER 

MODEL 

DESCRIPTION 

CONSISTENCY 

COMMENTS 

MAPPING 

OD CONVERGENCE 

f 

8 

BOEING R-2 

GOOD 

FAIR 

RAPID 

2 

9 

LRC 10/25/68 

FAIR 

GOOD 

RAPID 

2 

7 

LRC 11/11/66 

FAIR 

FAIR 

RAPID 

3 

3 

TRI AXIAL 

FAIR 

POOR 

MODERATE 

4 

6 

BOEING R-l 

FAIR 

POOR 

MODERATE 

- 

1 

BELLCOMM 1 

POOR 

FAIR 

SLOW 

- 

2 

BELLCOMM 2 

POOR 

POOR 

SLOW 

~ 

4 

MOD 4™ ORDE R 

POOR 

POOR 

DIVERGED (2 ORBIT) 

- 

5 

MSC ONBOARD 

POOR 

POOR 

DIVERGED (2 ORBIT) 
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APPENDIX A 

This section contains the reports generated by the orbit determination program 
(ODPL). For each case there are tuo reports: one at the epoch of the data arc 

and the other at the photo time. Section 5«10 of each report specifies the 
type of report. 

The following key will be helpful to determine which case is associated with a 
given .report. In Section 5.1 of the OD report the identification number 
specifies the case. 

An example format of the ID number is: 

1311? 

where 

. number in first position specifies the Lunar Orbiter mission number 

. letter in second position indicates tbe checkpoint area 

. number in third position specifies the Lunar 3 so del used 

. number in fourth position indicates the number of orbits in the data 
.arc i 

. letter in the fifth position indicates whether the report is for: 

P - photo time within OD data arc 

\ 

M - OD data arc 3 orbits prior to photo time, . 
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5. 

GRBIT 

DETERMINATION REPORT (LUNAR ELLIPSE) 



5.1 

O.D. 

IDENTIFICATION NO. 1811P 

TAPE NO. 

* 

5.2 

EPOCH 

DAY 232 , 19 45 0.000 GMT 

ITEM NO. 
SEQ. NO. 

1 B 1 IP 
1 



HR MIN SEC 

COMPUTER 

B 

5.3 

STATE 

VECTOR (SELENOCENTRIC 1950.0) 





X 

1281. 04C1 

KM 


DX 

• 

8528 

5631 

KM/SEC 



Y 

-3090.8486 

KM 


CY 

• 

43457269 

km/sec 



Z 

-872.34513 

KM 


CZ 

• 

38298634 

KM/SEC 


5.4 

STANDARD DEVIATIONS 




A 

PRIORI 



X 

37.75 M 

CX .02865 M/S 

X 

.0000 M 

DX 

.OOCO M/S 



Y 

275.2 M 

CY .05262 M/S 

Y 

. GOOC M 

DY 

.0000 M/S 



Z 

925.9 M 

CZ .00587 M/S 

Z 

.0000 M 

DZ 

.0000 M/S 


5.5 

CORRESPONDING 

ORBITAL 

. PARAMETERS 

( SELENOGRAPH IC TRUE OFDATE ) 


SKA 

2765.31 

KM 

ECC 

.296489 


APF 

184.482 

DEG 


LAN 

242.331 

DEG 

INC 

12.1564 

DEG 

TFP 

-5020.78 

SEC 


~KCK 

r?45.42 

KM 

PALT 

207.335 

KM 

PER 

217.486 

MIN 


APO 

3585.20 

KM , 

AALT 

1847. 

11 

KM 

TA 

204.150 

DEG 


LAT 

5.79138 

DEG 

LONG 

270.420 

DEG 




5.6 

LUNAR HARMONICS USED 

BELLCOMM 

NUM 

. 1 





5.7 DATA ARC LENGTH 2 HRS 0 KIN SOS= 787.59 


5.8 DATA SUMMARY 


STA 

NO. 

DATA 

TYPE 

START 

TIME 

STOP 

TIME 

NUMBER 

POINTS 

STANDARD 

DEVIATION 

MEAN 

12 

CC3 

232/1947 

232/2133 

1 04 

.2364 

.0336 

61 

C3 

232/1945 

232/2058 

71 

.1976 

-.0175 

5.9 RESICUAL PLOTS NOT AVAILABLE 

5. 10REMARKS 

***£POCH REPORT 





TIME OF REPORT PREPARED BY GEO. S.GOOOWIN 

DAY 285 » 03 HR * 56 MIN GMT O.D. ANALYST 



D2~iC0C20~l 


5. 

ORBIT DETERMINATION 

REPORT (LUNAR ELLIPSE) 



5.1 

0 • D « 

IDENTIFICATION 

NO. 1B11P 

TAPE NO. 
ITEM NO. 

1B11P 


5.2 

EPOCH DAY 232 » 21 

HR 

0 36.930 GMT 

MIN SEC 

SEQ. NO. 
COMPUTER 

1 

B 


5.3 

STATE VECTOR < SELENOCENTR IC 1950.0) 





X 

884.17670 KM 

DX -1.6096606 KM/SEC 




Y 

Z 

1576.2408 KM 
832.07391 KM 

DY - .74212202 KM/SEC 
DZ -.11882284 KM/SEC 



5.4 

STANDARD DEVIATIONS 

A 

PRIORI 




X 32.17 M CX .05215 M/S X 32.17 M 

DX .0521 

M/S 



Y 161.7 M DY .04865 M/S Y 161.7 M 

Z 272.0 M DZ .39171 M/S Z 272.0 M 

DY .0487 
DZ .3917 

M/S 

M/S 


5.5 

CORRESPONDING ORBITAL PARAMETERS { SELENOGRAPH IC TRUE 

OFDATE ) 



SMA 

2766.31 KM ' 

ECC .296614 

APF 184. 

496 DEG 



LAN 

RCA 

241. 6C2 DEG 
1945.78 KM 

INC 12.1578 DEG 

PALT 207.691 KM 

TFP -483. 
PER 2 1 7. 

644 SEC 
604 MIN 



APO 

LAT 

3586.83 KM 
4.30119 DEG 

AALT 1848.74 KM 
LONG 41.1691 DEG 

TA 334. 

642 DEG 


5.6 

LUNAR HARMONICS USED 

BELLCQMM NUM. 1 




5.7 

DATA 

ARC LENGTH 1 

HRS 12 MIN- 

SOS= 784 

.81 


5.8 

DATA 

SUMMARY 






STA 

DATA START 

STOP NUMBER 

STANDARD 


* 


NO. 

TYPE TIME 

TIME POINTS 

DEVIATION 

MEAN 



12 

61 

CC3 232/1947 

C3 232/1945 

232/2133 104 

232/2058 71 

.2364 

.1976 

.0336 

-.0175 


5.9 

RESIDUAL PLOTS NOT 

AVAILABLE 




5. 10REMARKS MAP TIME 

REPORT FOR SITE 'B 

1 



TIME OF REPORT PREPARED 8Y GEO . S. GCODWI N 

PAY 285 , 03 HR , 59 MIN GMT O.D. ANALYST 


ODPL 1 8 HP SEC 1 
ITERATION NUMBER 0 


065 









5. 

ORBIT DETERMINATION REPORT 

(LUNAR 

ELLIPSE) 


n^:coxc-! 

5.1 

O.D. IDENTIFICATION NO. 1B12P 


TAPE NO. 


5.2 

EPOCH CAY 232 , 19 45 

0.000 

GMT 

ITEM NO. 
SEQ. NO. 

1B12P 

2 


HR MIN 

SEC 


COMPUTER 

B 

5.3 

STATE VECTOR ( SELENOCENTR IC 

1950.0) 




X 1281.2958 KM 

Y -3089.3437 KM 

DX 

DY 

.85299573 

.43423035 

KM/SEC 

KM/SEC 



Z -876.86277 KM 

DZ 

.38303367 

KM/SEC 



fANCARD DEVIATION'S A PRIORI 


DX .C142L M/S X .0000 M DX .0000 M/S" 

DY .02471 M/S Y .0000 M DY .0000 M/S 

l 441.4 M CZ .00397 M/S Z TCOOC M DZ .0000 M/S 


CORRESPOND 


NG ORBITAL P“ARAMETERS ( SELENOGRAPH IC TRUE OFDATE ) 


SMA 

2765. 14 

KM 


.296477 


APF 

184.176 

DEG 

LAN 

242.643 

DEG 

INC 

12.1145 

DEG 

TFP 

-5021.15 

SEC 

RCT5 

— i9"45T3“4 _ 

KM 

PALT 

207.248 

KM 

PER 

217.466 

MIN 

APO 

3584.94 

KM 

AALT 

1846.85 

KM 

TA 

204.136 

DEG 

LAT 

5.71242 

DEG 

LONG 

270.420 

DEG 





5.6 LUNAR HARMCNICS USED BELLCONM NUM. 1 


5.7 DATA ARC LENGTh 5 HRS 40 MIN SOS^ 22222 


5.8 DATA SUMMARY 


STA 

DATA 

START 

STOP 

NUMBER 

STANDARD 



NO. 

TYPE 

TIME 

TIME 

POINTS 

DEVIATION 

MEAN 


12 

CC3 

232/1947 

233/0111 

259 

.8212 

.3415 


61 

C3 

232/1945 

232/2058 

71 

.5326 

-.3113 



5.9 RESIDUAL PLOTS NOT AVAILABLE 


5. 10REMARKS ***EPOCH REPORT 


TIME OF REPORT PREPARED' BY GEO.S.GOGDWIN 

DAY 285 , 04 HR , 39 MIN GMT 0.0. ANALYST 


OSS 






E2-!CO:20-1 


5. 

ORBIT DETERMINATION 

REPORT 

(LUNAR ELLIPSE) 



5.1 

O.D. 

IDENTIFICATION 

NO. 1 B 12P 


TAPE NO. 








ITEM NO. 1B12P 

5.2 

EPOCH DAY 232 , 21 

0 

36.930 GMT 


SEQ. NO. 2 




HR 

MIN 

SEC 


COMPUTER B 


5.3 

STATE VECTOR < S EL ENOCENTR IC 1950. G) 





X 

884.42886 KM 


DX -1.6098706 

KM/SEC 



Y 

1575.2986 KM 


CY .74191774 

KM/SEC 



Z 

833.54029 KM 


DZ -.11698266 

KM/SEC 


5.4 

STANDARO DEVIATIONS 


A 

PRIORI 



X 16.86 M CX .02492 M/S 

X 16.86 M 

DX 

.0249 M/S 



Y 76.79 M CY .02412 M/S 

Y 76.79 M 

DY 

.0241 M/S 



Z 127.7 M DZ .18879 M/S 

Z 127.7 M 

DZ 

.1888 M/S 


5.5 

CORRESPONDING ORBITAL PARAMETERS { SELENOGRAPHIC TRUE OFDATE) 


SMA 

2766.13 KM 


.296601 

APF 184.191 

DEG 


LAN 

241.914 DEG 

■mSS 

12.1158 DEG 

TFP -484.010 

SEC 


RCA 

1945.69 KM 

PALT 

207.603 KM 

PER 217.583 

MIN 



3586.57 KM 

AALT 

1848.48 KM 

TA 

334.622 

DEG 


LAT 

4.35061 DEG 

LONG 

41.1577 DEG 




5.6 

LUNAR HARMONICS USED 

BELLCOMM NUM. 1 




5.7 

DATA 

ARC LENGTH 1 

HRS 

12 MIN 

SOS= 22222 


5.8 

DATA 

SUMMARY 







STA 

NO. 

DATA 

TYPE 

START 

TIME 

STOP 

TIME 

NUMBER 

POINTS 

STANDARD 

DEVIATION 

MEAN 

12 

CC3 

232/1947 

233/0111 

259 

.8212 

.3415 

61 

C3 

232/1945 

232/2058 

71 

.5326 

-.3113 

5.9 RESIDUAL PLCTS NOT AVAILABLE 

5. 10REMARKS 

MAP TIME REPORT FOR SITE «B* 




TIME OF REPCRT PREPARED BY GEO. S. GOODWIN 

DAY 285 , 04 HR , 42 MIN GMT O.D. ANALYST 


OB 


e 


ODPL 1B12P SEC 2 
ITERAT I CN NUMBER 


0 




5. 

ORBIT 

DETERMINATION 

REPORT 

(LUNAR ELLIPSE) 


C2-uo:zc~i 

5. 1 

O.D. 

IDENTIFICATION 

NO. 2BIIP 

TAPE NO. 


5.2 

EPOCH 

CAY 322 , 20 

36 

G .000 GMT 

ITEM NO. 
SEQ. NO. 

2BI1P 

19 



HR 

MIN 

SEC 

COMPUTER 

B 


5.3 STATE VECTOR ( S El ENOCENTR I C 195C.0) 



X 

3445 .0367 KM 


DX 

•2931C993 

KM/SEC 



Y 

-872.88795 KM 


DY 

.74323543 

KM/SEC 



Z 



OZ 





5.4 SIANCARD DEVIATIONS 




A 

PRIORI 



X 

8.725 M CX .02514 

M/S 

X 

. OOGC 

'M' 

DX 

.ooco 

M/S 


Y 

573.4 M CY .29371 

M/S 

Y 

.COCC 

M 

DY 

.ooco 

M/S 


Z 

921.7 M CZ .43273 

M/S 

Z 

• COCO 

M - 

DZ 

.0000 

M/S 


5.5 CORRESPONDING ORBITAL PARAMETERS { SELENOGRAPH IC TRUE OF D A T E ) 




2689.68 KM 
232.043 DEG 

ECC .336391 

INC 12.2C94 

CEG 

APF 166.406 DEG 

TFP 6060.94 SEC 



1/84.89 KM 
3594.46 KM 

P'ALT 46.8G36 
AALT 1856.37 

KM 

KM 

PER 2C8.625 MIN 

TA 176.999 DEG 



356.537 DEG 

LONG 215.803 

DEG 


5.6 

LUNAR HARMONICS USED 

NUMBER1 BELLCOMM 


5.7 

OATA 

ARC LENGTH 2 

HRS 50 MIN 


SOS= 7520.0 

5.8 

DATA 

SUMMARY 





STA 

NO. 

DATA START 

TYPE TIME 

STOP number 

TIME POINTS 

STANDARD 

DEVIATION MEAN 


12 

CC3 322/2036 

322/2300 

226 

.6337 .3784 

‘ 

61 

C3 322/2037 

322/2144 

130 

.4717 .2591 

5.9 

RESIDUAL PLOTS NOT 

AVAILABLE 



5. 10REMARKS ***EPOCH 

REPORT 












ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 


5.1 G.D. IDENTIFICATION NO. 2 B I IP TAPE NO. 

ITE M NO. 2B11P 

5.2 EPOCH DAY 322 , 22 23 16.600 GMT SEQ. NO. 19 

HR MIN SEC COMPUTER B 

5.3 STATE VECTOR ( SEL ENOCENTR IC 195C.0) 

X -1726.6198 KM C X -. 4 6995 4 52 KM/S EC 

Y 385.59361 KM ,DY -1.5257077 KM/SEC 

Z 2 25.49144 KM DZ -1.0614037 KM/SEC 

5.4 STANDARD DEVIATIONS A PRIORI 



-X 5. 

077 M CX .04138 M/S 

X 5.077 M 

OX .0414 M/S 




■QKQQI 

DY .5708 M/S 
DZ .8396 M/S 


5.5 

CORRESPONDING CR8ITAL 

. PARAMETERS ( SELENOGRAPH IC TRUE OFDATE ) 


SMA 

2689.88 KM 

ECC 

*337003 

APF 166.452 

DEG 

’ 

LAN 

RCA 

231.035 DEG 
1783.38 KM 

INC 

PALT 

12.2165 DEG 
45.2948 KM 

TFP -17.4954 
PER 208.649 

SEC 

MIN 


APO 

LAT 

3596.39 KM 
3.06274 DEG 

AALT 

LONG 

.1858.30 KM 
36.7269 DEG 

TA 358.922 

DEG 

5.6 

LUNAR 

1 HARMCNICS USED 

NUMBER1 BELLCOMM 

' 


5.7 

DATA 

ARC LENGTH I 

HRS 

44 MIN 

SOS- 7520.0 


5.8 

DATA 

SUMMARY 

• 


« 



STA 

DATA START 

STOP NUMBER 

STANDARD 



NO. 

TYPE TIME 

TIME * POINTS 

DEVIATION MEAN 


12 

61 

CC3 322/2036 

C3 322/2037 

322/2300 226 

322/2144 130 

.6337 

.4717 

3784 

2591 

5.9 

RESIDUAL PLOTS NOT 

AVAILABLE 




5. 10REMARKS MAP TIME REPORT FOR SITE 'B» 


TIME OF REPCRT PREPARED BY GEO.S.GCODHI N 

DAY 285 , 08 HR 9 00 MIN GMT O.D. ANALYST 


ODP L 2B11P SEC 19 
"ITERATION NUMBER 0 


I 


069 








D2-1C0C2C-I 


5, ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 



5.1 

G.D 

. IDENTIFICATION 

NO. 2812P 



TAPE NO. 

ITEM NO. 2B12P 


5.2 

EPOCH CAY 322 , 20 

36 

C.COO GMT 


SEQ 

. NO. 20 

• 




HR 

MIN 

SEC 


COMPUTER B 



5.3 

STATE VECTOR ( SELENOCENTR IC 195C 

.0) 







X 

3444 .5919 KM 


OX 

. 29 1 8C074 

KM/SEC 




Y 

-897.51658 KM 


DY 

« 73C6C669 

KM/SEC 




Z 

-482.26168 KM 


OZ 

.53669470 

KM/SEC 



«• 5. A 

STANDARD DEVIATIONS 



A 

PRIOR-I 


- 



X 

17.04 M DX .01987 M/S 

X 

.0000 M 

DX 

• 

0000 M/S 




T“ 

374.2 M CY .19012 M/S 

Y 

.0000 M 

OY 

o 

0000 M/S 




l 

573.0 M DZ .26979 M/S 

Z 

.COOC M 

DZ 

* 

0000 M/S 



5. 5 

CORRESPONDING ORBITAL PARAMETERS 

(SELENOGRAPHIC 

TRUE OFDATE ) 



SMA 

2689.80 KM 

ECC 

.336386 


171.042 

DEG 



TAN' 

. 227.327 DEG 

INC 



6061.62 

SEC 




1784.99 KM 

PALT 

46.9004 KM 


2 0 8.63 9 

MIN 



EHQJ 

3594.61 KM 

AALT 

1856. 

52 KM 

TA 


177.003 

DEG 



LAT 

357.267 DEG 

LONG 

215.684 DEG 






5.6 

LUNAR HARMONICS USED 

' NUMBER1 

BELLCOMM 






5.7 

DATA ARC LENGTH ' 6 

HRS 

10 MIN 

SOS = 

34926 



5.8 

DATA SUMMARY 



- 






STA DATA START STOP NUMBER STANDARD 


NO. 

TYPE 

TIME 

TIME 

POINTS 

DEVIATION 

MEAN 

1 

12 

CC3 

322/2036 

323/0229 

431 

1.0626 

.5648 

61 

C3 

322/2037 

322/2144 

130 

.4074 

.2022 i 


5.9 RESIDUAL PLOTS NOT AVAILABLE 
5. 10REMARKS ***EPCCH REPORT 


TIME OF REPORT PREPARED BY GEO . S . GOGDW I N 

DAY 285 ? 08 HR » 35 MIN GMT 0.0. ANALYST 












5 


ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 


- D2- 100C20-1 


5.1 

0 • 0 © 

IDENTIFICATION 

NO. 2B12P 

TAPE NO. 



5.2 

EPOCH DAY 322 , 22 

23 16.60C GMT 

ITEM NO. 2B12P 
SEQ. NO. 20 

- 



HR 

MIN SEC 

COMPUTER B 



5.3 

STATE VECTOR (S EL ENCCENTR IC 1950.0) 

• 

* 



X - 
Y 

1726.2196 KM 
398.96402 KM 

OX -.46777964 KM/SEC 
DY —1.5010198 KM/SEC 




Z 

205.12660 KM 

DZ — 1 . C968793 KM/SEC 



5.4 

STANCARD DEVIATIONS 

A 

PRIORI 




X 9.675 M OX .03870 M/S X 9.675 M 

Y 198.8 M DY .37037 M/S Y 198.8 M 

OX .0387 M/S 
DY .3704 M/S 




Z 300.1 M CZ .52284 M/S Z 300.1 M 

DZ .5228 M/S 



5.5 

CORRESPONDING ORBITAL PARAMETERS ( SEL ENOGRAPH IC TRUE OFDATE ) 



SMA 

LAN 

2690. 03 KM 
226.323 DEG 

ECC .337003 

INC 13.3176 DEG 

APF 171.084 

TFP -17.6624 

DEG 

SEC 



RCA 

APO 

1783 . A 8 KM 
3596.57 KM 

PALT 45.3882 KM 
AALT 1858.48 KM 

PER 208.666 

TA 358.912 

MIN 

DEG 



LAT 

2.29329 DEG 

LONG 36.5832 DEG 

♦ 

• 


5.6 

LUNAR HARMONICS USED 

NUMBER 1 8ELLC0MM 




5.7 

DATA 

ARC LENGTH 1 

- HRS 44 MIN 

SOS= 34922 



5.8 

DATA 

SUMMARY 






STA 

NO. 

DATA START 

TYPE TIME 

STOP NUMBER 

TIME POINTS 

STANDARD 

DEVIATION MEAN 


1 

12 

CC3 322/2036 

323/0229 431 

1.0626 

5648 



61 

C3 322/2037 

322/2144 130 

.4074 

2022 


5.9 

RESIDUAL PLOTS NOT 

AVAILABLE 




5. 10REMARKS HAP TIME 

REPORT FOR SITE *8 

t 




TIME OF 

REPORT 


PREPARED BY 

GEO. S. GOODWIN 

DAY 285 

, 08 HR , 

38 MIN 

GMT 

O.D. ANALYST 


ODPL 2B12P 

SEC 20 



' 

ITERATION 

NUMBER 

0 











5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 


D2-iCO:20-l 


5.1 

O.D. 

IDENTIFICATION 

NO. 2C11P 

TAPE NO. 

* 

5.2 

EPOCH DAY 326 , 22 

45 C.COG GMT 

ITEM NO. 2D11P 
SEQ. NO. 50 



HR 

, MIN SEC 

COMPUTER B 


5.3 

STATE VECTOR ( SELENOCENTR IC 1950.0) 




X 

Y 

2597.7627 KM 
1416.0405 KM 

CX -.89453217 KM/SEC 
DY .60363551 KM/SEC 



Z 

1004.2544 KM 

DZ .38867038 KM/SEC 


5.4 

STANDARD DEVIATIONS 

A 

PRIORI 



X 22.10 M CX .00867 M/S X .0000 M 

Y 171.3 M CY .05228 M/S Y .0000 M 

DX .0000 M/S 
DY .0000 M/S 



Z 188.0 M CZ .10043 M/S Z .0000 M 

DZ -OOCO M/S 


5.5 

CORRESPONDING ORBITAL PARAMETERS ( SEL ENOGRAPH IC TRUE OFDATE) 


SMA 

LAN 

2689.89 KM 
179. 0C7 DEG 

ECC .338127 

INC 11.5908 DEG 

- APF 167.348 

TFP -3530.38 

DEG 

SEC 


RCA 

APO 

1780.36 KM 
3599.42 KM 

PALT 42.2750 KM 
AALT. 1861.33 KM 

PER 208.650 

TA 225.378 

MIN 

DEG 


LAT 

6.23604 DEG 

LONG 211.200 DEG 



5.6 

LUNAR HARMONICS USED 

NUMBER 1 BELLCOMM 

■ 


5.7 

DATA 

ARC LENGTH 2 

HRS 50 M. IN 

SOS= 24913 

- 

5.8 

DATA 

SUMMARY 


■ 


< 

STA 

NO. 

OATA START 

TYPE TIME 

STOP NUMBER 

TIME POINTS 

STANDARD 

DEVIATION MEAN 


12 

CC3 326/2252 

327/01C9 113 

.7591 

71 CO 


61 

C3 326/2250 

327/01C9 131 

.9086 

5990 

5.9 

RESIDUAL PLCTS NOT 

AVAILABLE 



5. 10REMARKS ***EPCCH 

REPORT 




- 

TIME 

OF REPORT 

PREPARED BY 

GEO.S.GCODWIN 



DAY ; 

281 , 08 hR , 13 

MIN GMT 

O.D. ANALYST 











5. 

ORBIT 

DETERMINATION REPORT 

(LUNAR 

ELLIPSE) 



5.L 

O.D. 

IDENTIFICATION NO. 2C1IP 


TAPE NO. 


5.2 

EPOCH 

CAY 326 i 23 47 

13.720 

GMT 

ITEM NO. 
SEQ. NO. 

2D11P 

50 



HR MIN 

SEC 


COMPUTER 

B 


5.3 STATE VECTOR { SELENCCENTR IC 195C.O) 



X 

-1789.3127 

KM 

DX 

— .0731C410 

KM/SEC 


Y 

—8 .7405906 

KM 

CY 

-1.5843958 

KM/SEC 


Z 

-41.197894 

KM 

DZ 

-1.0678623 

KM/SEC 


5.4 STANDARD DEVIATIONS A PRIORI 


X 






1.362 

M 

DX 

.0240 M/S 

Y 






20.93 

M 

DY 

.1619 M/S 

Z 

18.83 

M 

DZ .23892 

M/S 

Z 

18.83 

M 

DZ 

.2389 M/S 


5.5 Corresponding orbital parameters (selenographic true ofdate) 




2690.26 

178.428 

KM 

DEG 

ECC 

INC 

.338714 

11.5910 

CEG 

A P F 

TFP 

' 167.437 
203.316 

DEG 

SEC 



1779. C3 

KM 

PALT 

40.9387 

KM 

PER 

208.692 

MIN 



3601.48 

KM 

AALT 

1863.39 

KM 

TA 

12.5263 

DEG 



.007455 

DEG 

LONG 

358.392 

CEG 




5.6 

LUNAR 

HARMONICS 

USED 

NUMBER 1 BELLCOMM 




5.7 

DATA 

ARC LENGTH 

0 

HRS 

59 MIN 


SOS = 

24899 



5.8 DATA SUMMARY 


STA 

NO. 

DATA 

TYPE 

START 

TIME 

STOP 

TIME 

NUMBER 

POINTS 

STANDARD 

DEVIATION 

MEAN 

12 

CC3 

326/2252 

327/01C9 

113 

.7591 

.7100 

61 

C3 

326/2250 

327/0109 

131 

.9086 

.5990 

5.9 RESIDUAL PLGTS NOT AVAILABLE' 

5. 10REMARKS 

MAP TIME REPORT FCR SITE *0' 


• 


TIME OF REPORT PREPARED BY GEO. S.GOGDWIN 

DAY 281 i 08 HR , 16 MIN GMT O.D. ANALYST 


ODPL 2DI1P SEC 50 
ITERATION NUMBER 0 


073 








GRBIT DETERMINATION REPORT (LUNAR ELLIPSE) 


D2-i CD C23-I 


5.1 

O.D 

. IDENTIFICATION 1 

NO. 2C12P 


TAPE NO. 








ITEM NO. 

2D12P 

5.2 

EPOCH CAY 326 , 22 

45 0.000 GMT 

SEQ. NO. 

51 



HR 

MIN SEC 

COMPUTER 

B 


5.3 

STATE VECTOR ( SELENQCENTRIC 195C 

.0) 





X 

2598.5853 KM 

DX 

-.89422613 KM/SEC 




Y 

1408.8890 KM 

DY 

. 6G 135959 KM/SEC 




Z 

1012.5526 KM 

DZ 

.39279722 KM/SEC 



5.4 

STANDARD DEVIATIONS 


A 

PRIORI 




X 

17.64 M DX .00697 M/S X 

.COCO M 

DX .0000 

M/S 



Y 

135.8 M CY .04253 M/S Y 

.0000 M 

DY .0000 

M/S 



Z 

145.6 M CZ .08070 M/S Z 

.0000 M 

DZ .0000 

M/S 


5.5 

CORRESPONDING GREITAL PARAMETERS 

(SELENOGRAPHIC TRUE 

OFDATE } 


SMA 

2689.99 KM 

ECC .338140 

APF 167. 

324 

DEG 


LAN 

179. 0C3 DEG 

INC 11.9583 DEG 

TFP -3530 

.55 

SEC 


RCA 

1780.39 KM 

PALT 42.3C31 KM 

PER 208. 

661 

MIN 


APO 

3599.58 KM 

AALT 1861. 

49 KM 

TA 225. 

378 

DEG 


LAT 

6.42738 DEG 

LONG 211.136 DEG 




5.6 

LUNAR HARMGMCS USED 

NUMBER 1 

BELLCCMM 




5.7 

DATA ARC LENGTH 6 

HRS 10 MIN 

SOS= 62634 


5.8 

DATA SUMMARY 







STA 

DATA START 

| ■ I 

NUMBER 

STANDARD 




NO. 

TYPE TIME 


POINTS 

DEVIATION 

MEAN 


12 

CC3 326/2252 

327/0439 

229 

1.2314 

• 

7258 


61 

C3 326/2250 

327/0109 

131 

1.1622 

• 

4116 

5.9 

RESIDUAL PLOTS NOT 

AVAILABLE 






5. 10REMARKS »**EPOCH REPORT 


TIME OF REPORT PREPARED BY GEQ.S.GGOOWI N 

DAY 281 , 08 HR , 32 MIN GMT O.D. ANALYST 


0 ?^ 







5 


ORBIT DETERMINATION REPORT ( LUNAR ELLIPSE) 


D2-icol^:-i 


5.1 

0 oDtt 

IDENTIFICATION NO. 2012P 

TAPE NO. 


5.2 

EPOCH 

CAY 326 , 23 47 

13.720 GMT 

ITEM NO. 
SEQ. NO. 

2D12P 

51 



HR MIN 

SEC 

COMPUTER 

8 

5.3 

STATE 

VECTOR ( SELENCCENTRIC 

1950.0) 




. X 

-1789.3482 

KM 

CX 

-.07413768 

KM/SEC 

Y* 

-7.7118151 

KM 

DY 

-1.5774805 

KM/SEC 

Z 

-40.518616 

KM 

DZ 

-1.0779895 

KM/SEC 


574 STANDARD DEVIATIONS A PRIORI 


X .9696 M DX .01914 M/S X .9696 M DX ' .0191 M/S 

Y 15.26 M DY .13003 M/S Y 15.26 M DY .1300 M/S 

Z 16.89 M CZ .18912 M/S Z 16.89 M DZ .1891 M~/S 

* 

575 CORRESPONDING QR8ITAL PARAMETERS I SELENOGRAPH IC~ f RT iETOF DATE) 


SMA 

LAN 

2690.35 

178.424 

KM 

DEG 

ECC 

INC 

.338725 

11.9584 

DEG 

APF 

TFP 

167.411 

203.153 

DEG 

SEC 

- 

RCA 

1/79.06 

KM 

PALT“ 

40.9712 

KM 

PER 

208.704 

MIN 


APO 

3601.64 

KM 

AALT 

1863.55 

KM 

TA 

12.5161 

DEG 


LAT 

.015063 

“DEG 

LONG 

358.353 

DEG 





5.6 LUNAR HARMONICS USED 

NUMBER 1 BELLCOMM 





5.7 DATA 

ARC LENGTH 0 

HRS 

59 MIN 

" 

SOS = 

- 62088 




5. 8 DATA SUMMARY 


STA 

NO. 

DATA 

TYPE 

START 

TIME 

STOP 

TIME 

NUMBER 

POINTS 

STANDARD 

DEVIATION 

MEAN 


. 12 

CC3 

326/2252 

327/0439 

229 

1.2314 

.7258 

* 

61 

C3 

326/2250 

327/0109 

131 

1.1622 

.4116 


5.9 RESIDUAL 1 

PLCTS NOT 

AVAILABLE 






5.10REMARKS MAP TIME REPORT FOR SITE e D* 


TIME OF REPORT PREPARED 8Y GEO. S. GOODWIN 

DAY 281 » 08 HR , 35 MIN GMT G„D. ANALYST 


ODPL 2D12P SEC 51 
1 ITERATION NUMBER 0 


075 



5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 


D2- iC0o£0“I 


5.1 Q«D. IDENTIFICATION NO, 3C11P TAPE NO. 

ITEM NO. 3D11P 

5.2 EPOCH DAY 49 , 6 13 Q.COO GMT SEQ. NO. 68 

HR MIN SEC COMPUTER G 

5.3 STATE VECTOR I SE LENOCENTR IC 1950. 0) 


X —485. 58842 KM OX -.88358904 KM/SEC 

Y 2935,5310 KM DY -.44774694 KM/SEC 

Z 1784.1192 KM DZ .14815317 KM/SEC 


5.4 

STANDARD DEVIATIONS 


A 

PRIORI 



X 163.4 M ,CX .18557 M/S X 

Y 555.1 M CY .25564 M/S Y 

.0000 M 
.0000 M 

OX .coco 

DY .COCO 

M/S 

M/S 


Z 955.6 M CZ .33381 M/S Z 

.0000 M 

OZ .0000 

M/S 

5.5 

CORRESPONDING ORBITAL 

. PARAMETERS ( SELENOGRAPHIC TRUE 

OFDATE ) 


SMA 

LAN 

2689.16 KM 
183.565 DEG 

ECC .336773 

INC 22.8987 DEG 

APF 182. 

TFP -4855 

089 DEG 
.43 SEC 


RCA 

APO 

1783.53. KM 
3594.80 KM 

PALT 45.4354 KM 
AALT 1856.71 KM 

PER *208. 
TA . 201. 

565 MIN 
755 DEG 


LAT 

9.04993 DEG 

LONG 205. 

718 OEG 



5.6 

LUNAR 

l HARMONICS USED 

NUMBER 1 

BELLCOMM 


- 

5.7 

DATA' 

ARC LENGTH 3 

HRS 0 

MIN 

SOS= 16633 

5.8 

DATA 

-SUMMARY 






STA 

NO. 

DATA START 

TYPE TIME 

STOP 

TIME 

NUMBER 

POINTS 

STANDARD 

DEVIATION 

MEAN 


41 

C3 49/0614 

49/0652 

39 

.7776 

.5716 


41 

12 

CC3 49/0705 

C3 49/0706 

49/0834 

49/0709 

181 

4 

m ' y v 

.6143 

-2.2480 

* 

12 

CC3 49/0613 

49/0659 

43 

1.0523 

.3670 


5.9 RESICUAL PLCTS NOT AVAILABLE 
5. 10REMARKS »**EPOCH REPORT 


TIME OF REPORT PREPARED BY GEO. S. GOODWIN 

DAY 279 , 07 HR , 03 MIN GMT O.D. ANALYST 


076 










5. 

GRBIT DETERMINATION REPORT 

(LUNAR ELLIPSE) 


D2-IG0CC0-I 

5.1 

O.D. IDENTIFICATION NO. 3CI1P 


TAPE NO. 


CM 

• 

in 

EPOCH ' DAY 49 t 7 32 

25. 

310 GMT 

ITEM NO. 
SEQ. NO. 

3D1LP 

68 


HR MIN 

SEC 

COMPUTER 

G 

5.3 

STATE VECTOR ( SELENOCENTR IC 

195C.G) 




X -529.33852 KM 
Y -1587.9929 KM 

DX 

DY 

1.7077218 

-.18712369 

KM/SEC 

KM/SEC 



Z -617.45808 KM 

DZ 

-.84957577 

KM/SEC 


577T 

STANDARD DEVIATIONS 


A PRIORI 




H 

90.78 M DX 

17.82 M DY 

.3789 

.6333 

M/S 

M/S 


1 123.1 M DZ .89920 M/S 

z 

123.1 M DZ 

.8992 

M/S 


5.5 “CilRftE SPONGING CRB UAL PARAMETERS ( SELENOGRAPHIC TRUE QFDATE ) 


SMA 2689.87 KM ECC ,33747~7 APF 182.121 DEG 

LAN 182. 844 DEG INC 22.8979 OEG TFP -88.6766 SEC 

RCA 1782.10 KM PALI 44.0096 KM PER 208.647 MIN 

APO 3597.64 KM. AALT 1859.55 KM TA 354.535 DEG 

LAT 1.30025 DEG LONG 359.764 DEG 


5.6 LUNAR HARMONICS USED NUM8ER1 8ELLCGMM 


5.7 DAT-A ARC LENGTH 1 HRS 16 MIN . SOS= 16633 


5.8 DATA SUMMARY 


STA 

NO. 

DATA 

TYPE 

START 

TIME 

STOP 

TIME 

NUMBER 

POINTS 

STANDARD 

DEVIATION 

MEAN 

41 

C3 

49/0614 

49/0652 

39 

.7776 

.5716 

41 

CC3 

49/0705 

49/0834 

181 

.6335 

.6143 

12 

C3 

49/0706 

49/0709 

4 

.0116, 

-2.2480 

12 

CC3 

49/0613 

49/0659 

43 

1.0523 

.3670 

5.9 RESICUAL PLCTS NOT AVAILABLE 

5. 10REMARKS 

MAP TIME REPORT FOR 

SITE * D ' 




TIME OF REPC-RT PREPARED BY GEO. S . GOGDWI N 

DAY 279 , 07 HR , 05 MIN GMT O.D. ANALYST 









D2-1C0223-1 


5 . 

ORBIT 

DETERMINATION REPORT { LUNAR ELLIPSE) 



5.1 

0 » D « 

IDENTIFICATION NO. 3D12P 

TAPE NO. 
ITEM NO. 

3D12P 

5.2 

EPOCH 

DAY 49 » 6 « 13 • O.GOO GMT 

HR MIN SEC 

SEQ. NO. 
COMPUTER 

69 

G 

5.3 

STATE 

VECTOR (SELENOCEHTRIC 1950-0) 




X 

-A91. 181A7 

KM 

DX 

-.8891929A 

KM/SEC 

Y 

2952. 9A86 

KM 

DY 

-.A39b93y3 

KM /SEC 

Z 

175A.OOU6 

KM 

DZ 

• 1375 18ul 

KM /SEC 

5. A STANDARD DEVIATIONS 


A PRIORI 


/ 


X 41 

.83 M DX .05572 M/S 



DX . 

0000 M/S 




Y 166.3 M DY .G7946 M/S 

Z 291.6 M DZ .10571 M/S 

Y .0000 M 
Z .0000 M 

DY . 
DZ . 

0000 M/S 
0000 M/S 



5.5 

CORRESPONDING ORuITAL PARAMETERS ( SEL ENOGRAPh I C 

TRUE OFDATE) 



sma 

2689.31 KM ECC 

.336783 


APF 

131.607 

DEG 



LAN 

RCA 

183.959 DEG INC 

1783.59 KM PALT 

21.8186 

A5.503A 

DEG 

KM 

TFP 

PER 

—AS 55 .82 
208.582 

“SEC 
M I N 



APO 

LAT 

3595. u2 KM AALT 

8.A7510 DEG LONG 

1856.93 
205 .810 

:<m 

DEG 

TA 

201-755 

DEG 


5.6 

LUNAR 

HARMONICS USED' NUM3ER1 BELLCOMM 





5.7 

DATA 

ARC LENGTH' 6 HRS 

10 MIN 


SOS = 

80330 



5.8 DATA SUMMARY' 


STA DATA START STOP NUMBER STANDARD 

.NO. TYPE TIME TIME POINTS DEVIATION MEAN 


Al 

C3 

A9/061A 

A9/0652 

39 

A 1 

CC3 

A9/0705 

A9/1203 

A12 

12 

C3 

A9/0706 

A9/07O9 

A 

12 

CC3 

A9/0613 

A9/0659 

A3 


i • 1 1 58 
i.3376 
.0785 
1.6571 


1 . 0 70 “ 

. b 

-A. J 


• I 


5.9 RESIDUAL PLOTS' NOT AVAILABLE 


5 . 10REMAR.CS * ***EPOCH REPORT 


TIME OF REPORT' PREPARED BY' GEO. $• GOODWIN 

DAY 279 , 07 HR » 37 MIN GMT O.D. ANALYST 


078 













D2-IC0C2D-1 


' 5. 

ORBIT 

DETERMINATION REPORT (LUNAR ELLIPSE) 



5.1 

0 • D e 

IDENTIFICATION NO. 3D12P 

TAPE NO. 
ITEM NO. 

3D12P 

5.2 

EPOCH 

DAY 49 , 7 t 32 * 25.310 GMT 

SEQ. NO. 

69 



HR MIN SEC 

COMPUTER 

G 


5.n-3— STATE VECTOR (SELENOCENTRIC 1950.0) 


X -532. 37 38 4 KM DX 1.7192253 KM/SEC 


- 


Y - 

2 - 

1568.6418 

613.42782 



KM 

KM 

UJOx 

DY - 
DZ - 

L • f 1 744 ^ ^ CvK!./...w L- C 

.20707011 KM/SEC 
.82116453 KM/SEC 



5_eJl 

STANDARD DEVIATIONS 


A 

PRIORI 





X 30.53 M 

DX .11113 M/S 

X 30 

.53 M 

DX . 

1111 M/S 




Y 3.762 M 
Z 34.37 M 

DY .19462 M/S 
DZ .28125 M/S 

Y 3. 

Z 34 

762 M 
.37 M 

DY . 
Dz. o 

1946 M/S 
2813 M/S 



5.5 

CORRESPONDING 

ORBITAL PARAMETERS ( SELENOGRAPHI C 

TRUE OFDATE) 





KM ECC 

.337485 


APF 

181.639 

DEG 

i 


LAN 

RCA 

183.238 

1782.17 

DEG INC 

KM PALT 

21.8180 

44.0326 

DEG 

KM 

TFP 

PER 

-89.0574 

208.664 

SEC 
M I N 



APO 

LAT 

3597.85 

1.42958 

KM AALT 

DEG LONG 

1859.76 

359.664 

KM 

DEG 

TA 

354.512 

DEG 


5.6 

LUNAR HARMONICS USED' NUMBER 1 BELLCOMM 





5.7 

DATA 

ARC LENGTH' 1 HRS 

16 MIN 


S0S = 

80156 



5.8 DATA SUMMARY' 


STA 

DATA 

START 

STOP 

NUMBER 

STANDARD 


NO. 

type 

TIME 

TIME 

POINTS 

DEVIATION 

MEAN 

41 

C3 

49/0614 

49/0652 

39 

1.1158 

1.0209 

41 

CC3 

49/0705 

49/12C3 

412 

1.3376 

.8153 

12 

C3 

49/0706 

49/G7C9 

4 

.0785 

-4.1484 

12 

CC3 

49/0613 

49/0659 

43 

1.6571 

.7278 


5.9 RESIDUAL PLOTS' NOT AVAILABLE 


5 . 10REMARKS ' MAP TIME REPORT FOR SITE *D« 



ODPL 3D12P 


ITERATION NUMBER 0 









5. 

ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 

D2- IG0Z20-! 

5.1 

O.D. 

IDENTIFICATION NO. 2F11P 

TAPE NO. 
ITEM NO. 

2F11'P 

5.2 

EPOCH DAY 329 » 6 • 5C * u.OuO GMT 

HR MIN SEC 

SEQ. NO. 
COMPUTER 

100 

B 

5.3 

STAT 

E VECTOR CSELENOCENTRIC 1950.0) 

• 



X 

493.28950 KM DX -1.49198.. 

<5 KM/SEC 


\ 

Y 

Z 

1960.1717 KM DY -.12702396 KM/SEC 

1-297 . 2595 KM DZ -.13509294 KM/SEC 


5.4 

STANDARD DEVIATIONS A PRIORI 



X 80.18 M DX .01197 M/S X .0000 M 

DX .COOO 

M/S 


Y 309.6 M DY .04515 M/S Y .0000 M 

Z 441.0 M DZ .17865 M/S Z .0000 M 

DY .0000 
DZ .0000 

M/S 

M/S 

.5.5 

CORRESPONDING ORBITAL PARAMETERS ( SEL ENOGRAPH I C TRUE 

OFDATE ) 



2690.64 KM ECC .337006 

APF 172. 

156 DEG 


LAN 

RCA 

144.315 DEG INC 10.7888 DEG 

1783.88 KM PALT 45.7874 KM 

TFP -1848 
PER 208. 

.03 SEC 
737 MIN 


APO 

LAT 

3597.40 KM AALT 1859.31 KM 

10.6536 DEG LONG 225.128 DEG 

TA 268. 

817 DEG 

5.6 

LUNAR HARMONICS USED* NUMBER 1 BELLCOMM 



5.7 

DATA 

ARC LENGTH* 3 HRS 0 MIN 

SOS= 12500 

5.8 

DATA 

SUMMARY » 




STA 

DATA START STOP NUMBER 

STANDARD 



NO. 

TYPE TIME Tint POINTS 

DEVIATION 

MEAN ’ 


41 

12 

C3 329/0706 329/0916 159 

CC3 329/0650 329/0916 190 

. h 094 
.6678 

-.1865 

.4464 


5.9 RESIDUAL PLOTS' NOT AVAILABLE 


5 .10 REMARKS' ***EPOCH REPORT 



TIME OF REPORT* PREPARED BY* GEQ.S.GOOuWIN 

DAY 281 » '05 HR » 16 MIN GMT O.D. ANALYST 







5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 


D2-1C0C23-1 


5.1 0 ,D . IDENTIFICATION NO. 2FI1P TAPE NO. 






ITEM NO. 

2F11P 

5.2 

EPOCH DAY 329 ♦ 7 

21 

15.180 GMT 

SEQ. NO. 

100 


HR 

MIN 

SEC 

CGMPUTER 

8 

5.3 

STATE VECTOR ( SELENCCENTR IC 

1950.0) 




X -1760.6380 KM 


DX -.31309473 

KM/SEC 



Y 261.79716 KM 


DY -1.5783763 

KM/SEC 



Z 109.28433 KM 


CZ -1.0420118 

KM/SEC 


_ 57ZT 

TTSNUARt) DEVIATIONS 


A PRIORI 



J. 2. 037 M CX .06561 M/S X 2.037 M DX .0656 M/S 

Y 120.8 M CY .25455 M/S Y 120.8 M DY .2545 M/S 


T 319.4 M DZ .36617 M/S Z 319.4 M DZ .3662 M/S 


575” 

"TURRITS" PONDING ORBITAL PARAMETERS ( SELENGlTRAPHIC TRUE OFDATE ) 

A 



SMA 

LAN 

2689.16 KM 
144.004 DEG 

ECC .336904 

INC 10.7974 DEG 

APF 172.249 

TFP 26.0818 

DEG 

SEC 



RCA 

APO 

1783.17 KM 
3595.15 KM 

PALT 45.0804 KM 
AALT 1857.06 KM 

PER 208.565 

TA 1.60659 

MIN 

DEG 



LAT 

1.14897 DEG 

LONG 317.967 DEG 




5.6 

LUNAR HARMONICS USED 

NUMBER 1 BELLCOMM 




5.7 

DATA 

ARC LENGTH 0 

HRS 28 KIN 

SOS= 12500 



5.8 

DATA 

SUMMARY 






STA 

NO. 

DATA START 

TYPE TIME 

STOP NUMBER 

TIME POINTS 

STANDARD 

DEVIATION MEAN 



41 

C3 329/0706 

329/0916 159 

.4094 

1865 

- 


12 

CC3 329/0650 

329/0916 190 

.6678 

4464 


5.9 

RESIDUAL PLOTS NOT 

AVAILABLE 




5. 10REMARKS MAP TIME 

REPORT FOR SITE 'F* 






TIME 

OF REPORT 

PREPARED BY 

GEO. S. GOODWIN 




DAY 281 , 05 HR , 18 MIN GMT 


Q.D. ANALYST 





5. ORBIT DETERMINATION REPORT {LUNAR ELLIPSE) 


Dl- 


^^ 4 ../- I 


5.1 O.D. IOENT IF ICAT ION NO. 2F12P TAPE N O. 

ITEM NO. 2F12P 

5.2 EPOCH CAY 329 , 6 5Q O.OOG GMT SEQ. NO. 101 

HR MIN SEC COMPUTER 8 


5.3 STATE VECTOR (SELENOCENTRIC 195C.0) 


X 498.82167 KM DX -1.4927544 KM/SEC 

Y 1938.9735 KM DY -.13013417 KM/SE C 

Z 1326.6802 KM DZ -.12304411 KM/SEC 

5.4 STANDARD DEVIATIONS A PRIORI 


X 24.38 M OX . C0291 M/S X .0000 M DX .0000 M/S 
Y 87.74 M DY .014 85 M/S Y .0000 M DY .0000 M/S 
Z 120.0 M DZ .05199 M/S Z .0000" M DZ .0000 M/S 

5". 5 CORRESPONDING ORBITAL PARAMETERS ( SELENOGR APH IC TRUE OFDATE } 


1A 

[N 

2690.66 

147.353 

KM 

DEG 

ECC 

INC 

.336998 

11.7762 

DEG ' 

APF 

TFP 

169.018 

-1848.03 

DEG 

SEC 

:a 

1783.91 

KM 

PALT 

45.8211 

KM 

PER 

208.739 

MIN 

>0 

3597.40 

KM 

AALT 

1859.31 

KM 

TA 

268.819 

DEG 

\T 

11.5082 

DEG 

LONG 

224.936 

DEG 





5.6 LUNAR HARMONICS USED NUM3ER1 BELLCOMM 

5.7 DATA ARC LENGTH 6 HRS 10 MIN SOS= 27403 

5.8 DATA SUMMARY 


STA 

NO. 

DATA 

TYPE 

START 

TIME 

STOP 

TIME 

NUMBER 

POINTS 

STANDARD 

DEVIATION 

MEAN 

41 

C3 

329/0706 

329/0917 

160 

.3729 

.2956 

41 

CC3 

329/1023 

329/1247 

197 

.6936 

.1856 

12 

CC3 

329/0650 

329/0917 

191 

.8678 

. 3730 

5.9 RESIDUAL PLOTS NOT AVAILABLE 

5. 10REMARKS 

***EPOCH REPORT 





TIME OF REPORT PREPARED 8Y GEO. S. GOODWIN 

DAY 281 i 05 HR , 43 MIN GMT O.D. ANALYST 








5 


ORB I T DETERMINATION REPORT (LUNAR ELLIPSE) 


D2-IC3123-I 


5. 1 

0 . 

D. IDENTIFICATION NO 

. 2F12P 



TAPE NO. 









ITEM NO. 

2F12P 

5.2 

EPOCH CAY 329 , 7 

21 

15. 

18C GMT 


SEQ-. NO. 

101 



HR 

■MIN 

SEC 


COMPUTER 

8 

5.3 

STATE VECTOR ( S EL ENOCENTR I C 

195C.0) 





X 

-1760.4499 KM 


CX 

-.31760833 

KM/SEC 



Y 

253.39493 KM 


CY 

-1.5609956 

KM/SEC 



Z 

130.69675 KM 


OZ 

'-1.0664723 

KM /SEC 


5.4 

STANDARD DEVIATIONS 



A 

PRIORI 



X 

1.790 M CX .01979 

M/S 

X 

1.790 M 

DX 

.0198 

M/S 


Y 

’36.80 M CY .07213 

M/S 

Y 

36. 8C M 

DY 

.0721 

M/S 


Z 

-91.03 M DZ .09981 

M/S 

z 

91.03 M 

DZ 

.0998 

M/S 


57T 

CORRESPONDING 

ORBITAL PARAMETERS ( SELENCGRAPH IC TRUE OFDATE) 


SMA 

2689.14 

KM 

ECC .336883 

APF 169.108 

DEG 


LAN 

147.042 

DEG 

INC 11.7845 DEG 

TFP 26.1317 

SEC 



1783.21 

KM 

PALT 45.1210 KM 

PER 208.562 

MIN 



3595.06 

KM 

AALT 1856.97 KM 

TA 1.60960 

DEG 



1.88784 

DEG 

LONG 317.952 DEG 



5.6 

LUNAR 

: HARMONICS USED 

NUMBER 1 8ELLC0MM 



5.7 

DATA 

ARC LENGTH 0 

HRS 28 MIN 

SQS= 21172 


5.8 

DATA 

SUMMARY 




- 


STA 

DATA 

START 

STOP NUMBER 

STANDARD 



NO. 

TYPE 

f IME 

TIME POINTS 

DEVIATION MEAN 


41 

C3 - 329/0706 

329/0917 160 

.3729 

2956 


41 

CC3 329/1023 

329/1247 197 

.6936 

1856 


12 

CC3 329/0650 

329/0917 191 

.8678 

3730 

5.9 

RESIDUAL PLGTS 

NOT 

AVAILABLE 


* 


5. 10REMARKS MAP TIME REPORT FOR SITE *F* 


Time of report prepared by geo. s. goodwin 

DAY 281 , 05 HR , 46 MIN GMT O.D. ANALYST 


083 







5. 

ORBIT DETERMINATION 

REPORT (LUNAR ELLIPSE) D2-lCu.23.-l 


5.1 

O.D. IDENTIFICATION 

NO. 3F11P 

TAPE NO. 


5.2 

EPOCH DAY 52 , 0 

50 0.000 GMT 

ITEM NO. 3F11P 
SEQ. NO. 118 



HR 

MIN SEC 

COMPUTER G 


5.3 

STATE VECTOR ISELENOCENTRIC 1950.0) 




X -2093.0848 KM 
Y 1253.3167 KM 

DX -.40873789 KM/SEC 
DY -1.1323223 KM/SEC 



L 1408.5862 KM 

OZ -.45666534 KM/SEC 


5.4 

STANDARD DEVIATIONS 

A 

PRIORI 

» 


X 291.5 M DX .05491 M/S X .0000 M 

Y 302.1 M DY .12351 M/S Y . .0000 M 

DX .0000 M/S 
DY .0000 M/S 



2 709.6 M DZ .26001 M/S Z .0000 M 

DZ .0000 M/S 


5.5 

CORRESPONDING ORBITAL PARAMETERS ( SEL ENOGRAPH IC TRUE OFDATE ) 



SMA 2689.51 KM 

LAN 144.476 DEG 

ECC .335734 

INC 19.2325 DEG 

APF 185.729 DEG 

TFP -2749.37 SEC 



RCA 1786.55 KM 

APO 3592.47 KM 

PALT 48.4601 KM 
AALT 1854.38 KM 

PER 208.606 MIN 

TA 242.909 DEG 



LAT 17.8648 DEG 

LONG 211.974 DEG 



5.6 

LUNAR HARMONICS USED 

NUMBER1 BELLCOMM 



5.7 

DATA ARC LENGTH 3 

HRS 0 MIN 

SOS= 24843 


5.8 

DATA SUMMARY 





STA DATA START 

NO. TYPE TIME 

STOP NUMBER 

TIME POINTS 

STANDARD • 
DEVIATION MEAN 



62 C3 52/0127 

52/0312 175 

.4148 .7275 



62 CC3 52/0052 

12 C3 52/0054 

52/0113 18 

52/0113 20 

1.9849 .4943 

1.6606 1.2341 



12 CC3 52/0124 

52/0313 198 

.4852 -.0616 


5.9 

RESIDUAL PLCTS NOT 

AVAILABLE 



5. 10REMARKS ***EPCCH 

REPORT 





TIME OF REPORT 

PREPARED 8Y 

GEO. S. GOODWIN 



DAY 279 , 04 HR » 41 

MIN GMT 

O.D. ANALYST 

• 

- 

- 


: . 084 . 



5. 

ORBIT DETERMINATION REPORT 

(LUNAR 

ELLIPSE) . 


EZ-ICGZZC - 1 

5.1 

O.D. IDENTIFICATION NO. 3F11P 


TAPE NO. 


5.2 

EPOCH DAY 52 , 1 33 

37.810 

GMT 

ITEM NO. 
SEC. NO. 

3F11P 

118 


HR MIN 

SEC 


COMPUTER 

G 

5TT 

STATE VECTOR (SELENQCENTRIC 

1950.0) 




X -578-55621 KM 
Y -1572. 06C0 KM 

CX 

DY - 

1.7372627 

.25977222 

KM/SEC 

KM/SEC 



Z -630.289G1 KM 

DZ . - 

.75458493 

KM/SEC 



5.4 STANDARD DEVIATIONS A PRIORI 


X 72.62 M CX .24234 M/S X 72.62 M DX .2423 M/S~ 
Y X73.8 M CY .28558 M/S Y 173.8 M DY .28 56 M/$ 
Z 367.1 M DZ .65752 M/S Z 367.1 M DZ .6575 M/S 


5.5 

|y||||j|j|jiii 

ORBITAL 

. PARAMETERS ( SELENOGRAPH IC TRUE OFDATE ) 


SMA 

2688.69 

KM 

ECC .335984 


APF 185.799 DEG 


LAN 

144.059 

DEG 

INC 19.2369 

DEG 

TFP -131.604 SEC 


RCA 

“T7F5T3T 

Km 

PALT 47.2404 

KM 

PER 208.510 MIN 


APO 

3592. Q4 

KM 

AALT 1853.95 

KM 

TA 351.924 DEG 


LAT 

.750167 

DEG 

LONG 321.908 

DEG 


5.6 

LUNAR HARMONICS USED 

NUMBER1 BELLCOMM 


5.7 

DATA 

ARC LENGTH 0 

HRS 40 MIN 


SOS= 24842 

5.8 

DATA 

SUMMARY 






STA 

DATA 

START 

STOP 1 

NUMBER 

STANDARD 


NO. 

TYPE 

TIKE 

TIME I 

POINTS 

DEVIATION MEAN 


62 

C3 

52/0127 

52/0312 

175 

.4148 .7275 


62 

CC3 

52/0C52 

52/0113 

18 

1.9849 .4943 


12 

C3 

52/0054 

52/0113 

20 

1.6606 1.2341- 


12 

CC3 

52/0124 

52/0313 

198 

.4852 -.0616 

5.9 

RESIDUAL PLCTS NOT 

AVAILABLE 




5.10REMARKS MAP TIME REPORT FOR SITE “F* 


TIME QF REPORT PREPARED BY GEO. S. GOCDWI N 

DAY 279 , 04 HR , 43 MIN GMT O.D. ANALYST 


085 








JD£~ 1CQC20-1 


5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 


5.1 

O.D 

. IDENTIFICATION 

ND. 3F12P 

TAPE NO. 


5.2 

EPOCH DAY 52 » 0 

50 0.000 GMT 

ITEM NO. 3F12P 
SEQ. NO. 119 




HR 

MIN SEC 

COMPUTER G 


5.3 

STATE VECTOR ( SELENOCENTR IC 1950.0) 




X 

Y 

-2080.2125 KM 
1240.6132 KM 

DX -.40646596 KM/SEC 
DY -1.1374284 KM/SEC 



Z 

1438.6830 KM 

DZ -.44579973 KM/SEC 


5.4 

STANDARD DEVIATIONS 

A 

PRIORI 



X 

Y 

129.5 M DX .C2559 M/S X .0000 M 

121.8 M CY .05347 M/S Y .0000 M 

DX .0000 M/S 
DY .0000 M/S 



Z 

293.4 M DZ .11342 M/S Z .0000 M 

DZ .0000 M/S 


5.5 

CORRESPONDING ORBITAL PARAMETERS { SELENOGRAPH IC TRUE OFDATE ) 



SMA 

LAN 

2689.50 KM 
145.942 DEG 

ECC .335751 

INC 20.1999 DEG 

APF 184.280 DEG 

TFP -2749.45 SEC 




1786.50 KM 

3592.51 KM 

PALT 48.4101 KM 
AALT 1854.42 KM 

PER 208.605 <MIN 

TA 242.905 DEG 



LAT 

18.5589 DEG 

LONG 211.798 DEG 



5.6 

LUNAR HARMONICS USED 

NUMBER 1 BELLCOMM 



5.7 

DATA ARC LENGTH 6 

HRS 10 MIN 

SOS= 52142 


5.8 

DATA SUMMARY 





STA 

NO. 

DATA START 

TYPE TIME 

SB Imm 

STANDARD 

DEVIATION MEAN 



62 

C3 52/0127 

52/0312 175 

.5652 .7181 



62 

12 

CC3 52/0052 

C3 52/0054 

52/0113 18 

52/0113 20 

1.7048 .6367 

1.5516 .9292 



12 

CC3 52/0124 

52/0643 414 

.8176 .3662 


5.9 

RESIDUAL PLOTS NOT 

AVAILABLE 



5. 10REMARKS ***EPGCH 

REPORT 





TIME OF REPORT 

PREPARED BY 

GEO. S. GOODWIN 



DAY 

279 , 05 HR , 16 

MIN GMT 

O.D. ANALYST 



ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 


D2-\z;rz: 


5. I 

0 

.0. IDENTIFICATION NO 

. 3F12P 



TAPE NO. 









ITEM NO. 

3F12P 

5.2 

EPOCH DAY 52 , I 

33 

37. 

810 GMT 


SEQ. NO. 

119 



HR 

MIN 

SEC 


COMPUTER 

G 

5.3 

STATE VECTOR ( SELENOCENTR IC 

195C.0) 





X 

-575.40651 KM 


DX 

1.7267169 

KM/SEC 



Y 

-1579.2344 KM 


DY 

-.24775324 

KM/SEC 



Z 

-614.98663 KM 


DZ 

-.78236900 

KM/SEC 


5.4 

STANDARD DEVIATIONS 



A 

PRIORI 



X 

36.24 M DX .10746 

M/S 

X 

36.24 M 

DX 

.1075 

M/S 


Y 

75.04 M DY .11780 

M/S 

Y 

75.04 M 

DY 

.1178 

M/S 


Z 

159.4 M CZ .27501 

M/S 

Z 

159.4 M 

DZ 

.2750 

M/S 


5.5 CORRESPONDING "ORBITAL PARAMETERS ( SELENGGRAPHIC TRUE OFDATE) 



SMA 

LAN 

2688.69 

145.526 

KM 

DEG 

m 

.335595 

20.2034 

DEG 

APF 

TFP 

184. 344 
-131.639 

DEG 

SEC 


RCA 

1785.30 

KM 

PALT 

47.2149 

KM 

PER 

208.510 

MIN 


APO 

3592.08 

KM 

AALT 

1853.99 

KM 

TA 

351.922 

DEG 


LAT 

1.28881 

DEG 

LONG 

322.021 

OEG 




5.6 

LUNAR HARMONICS USED 

NUMBER 1 BELLCQMM 




5.7 

DATA 

ARC LENGTH 0 

HRS 

40 MIN 


SOS= 

52105 



5.8 DATA SUMMARY 


STA 

NO. 

DATA 

TYPE 

START 

TIME 

STOP 

TIME 

NUMBER 

POINTS 

STANDARD 

DEVIATION 

MEAN 

62 

C3 

52/0127 

52/0312 

175 

.5652 

.7181 

62 

CC3 

52/0052 

52/0113 

18 

1.7048 

.6367 

12 

C3 

52/0G54 

52/0113 

20 

1.5516 

.9292 

12 

CC3 

52/0124 

52/0643 

414 

.8176 

.3662 

5.9 RESIDUAL PLCTS NOT AVAILABLE 


5. 10REMARKS MAP TIME REPORT FOR SITE *F* 


TIME OF REPORT PREPARED BY GEO. $. GOOD WIN 

DAY 279 t 05 HR , 18 M IN GMT Q.D. ANALYST 


087 






5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) D2- . 

5.1 O.D. IDENTIFICATION NO. 3DllM • TAPE NO. 

ITEM NO. 301 1M 

5.2 EPOCH DAY 48 » 19 ' 42 » 0.000 GMT SEQ. NO. 70 

HR MIN SEC COMPUTER B 


5.3 STATE VECTOR ( SELENOCENTRIC 1950.0} 


X 

-189.52125 KM 


DX 

-.90558030 

KM /SEC 

- 

Y 

3C85.1837 KM 


DY 

-.32119603 

KM/SEC 


Z 

1684,2447 KM 


DZ 

.19832801 

KM /SEC 


5.4 STANDARD DEVIATIONS 



A PRIORI 


X 

24.85 M DX .03949 

M/S 

X 

.0000 M DX 

.0000 

M/S 

Y 

121.4 M DY .06142 

M/S 

Y 

.0000 M DY 

.0000 

M/S 

Z 

231.7 M DZ .07736 

M/S 

Z 

.0000 M DZ 

.0000 

M/S 


5.5 CORRESPONDING ORBITAL PAR \METERS (SELENOGRAPHIC TRUE OFDATE) 


SMA 

2689.41 

KM 

ECC 

.336540 


APF 

181.182 

DEG 

LAN 

189.866 

DEG 

INC 

21.3487 

DEG 

TFP 

-5178.16 

SEC 

RCA 

1784.32 

KM 

PALT 

46.2289 

KM 

PER 

208.594 

MIN 

APO 

3594.51 

KM 

AALT 

1856.42 

KM 

TA 

196.601 

DEG 

LAT 

6.38376 

DEG 

LONG 

206.499 

DEG 





5.6 LUNAR HARMONICS USED * NUM8ER1 BELLCOMM 

5.7 DATA ARC LENGTH * 2 HRS 40 MIN S0S = 16025 


5.8 DATA SUMMARY* 


STA 

DATA 

START 

STOP 

NUMBER 

STANDARD 


NO. 

TYPE 

TIME 

TIME 

POINTS 

i 

t 

DEVIATION 

MEAN 

62 

C3 

48/2013 

48/2203 

152 

.5431 

.6927 

62 

CC3 

48/1942 

48/2003 

2U 

.7314 

.9511 

12 

CC3 

48/2013 

48/2157 

166 

.8104 

.15 30 








5, ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 
5.1 O.D. IDENTIFICATION NO. 3D11M 


□ 2 - 100:2 


TAPE NO. 


5.2 

EPOCH DAY 49 , 7 ' 32 • 

25.310 GMT 

i ! ,_M NU. 
SEO. NO. 

70 




HR MTN 

SFC 

rOTIFOTER” 

b 

5.3 


m 





X 

CTKCT 1.-CCW 

KM 


T7TZ5VST3 " 

:<K/5hC " 



Y 

-1587.8458 

KM 

DY 

-.21670158 

KM /SEC 



Z 

-611.31314 

KM 

DZ 

-.81019808 

KM/SEC 



5.4 STANDARD DEVIATIONS A PRIORI 


X 

131.2 M 

DX .09975 M/S 

X 131.2 M 

DX . 

0997 M/S 


Y 

26.64 M 

DY .13464 M/O 

Y 26.64 M 

DY . 

1346 M/S 


Z 

60.62 M 

DZ .22765 M/S 

Z 60.62 M 

DZ . 

2276 M/S 


5.5 CORRESPONDING 

ORBITAL 

. PARAMETERS < SELENOGRAPH I C 

TRUE UPDATE) 

SMA 

2690.12 

KM 

ECC 

.337796 

APF 

181.380 

DEG 

LAN 

183.381 

DEG 

INC 

21.3731 DEG 

TFP 

-36.4791 

SEC 

RCA 

1781.41 

KM 

PALT 

43.3202 KM 

PER 

208.677 

M I N 

APO 

3598.84 

KM 

AALT 

1860.75 KM 

T <\ 

354.544 

DEG 

LAT 

1.48462 

DEG 

LONG 

359.584 DEG 





5.6 LUNAR HARMONICS USED' NUMBER 1 BELLCOMM 


5.7 DATA ARC LENGTH' 11 HRS \ 47 MIN SOS= -1173.9 


5.8 

DATA 

SUMMARY ' 






STA 

DATA 

START 

STOP 

NUMBER 

STANDARD 



NO. 

TYPE 

TIME 

TIME 

POINTS 

DEVIATION 

MEAN 


62 

C3 

48/2013 

48/2203 

152 

.5431 

.6927 


62 

CC3 

48/1942 

48/20U3 

20 

.7314 

.9511 


12 

CC3 

43/2013 

48/2157 

166 

.8104 

.1550 

5.9 

RESIDUAL PLOTS' NOT AVAILABLE 




5. 10REMARKS ' 

MAP TIME REPORT FOR 5ITE 'D* 




TIME OF REPORT' PREPARED BY* GEO. S. GOODrfIN - 

DAY 287 > 08 HR » 53 MIN GMT O.D. ANALYST 


TJ83" 













1 

1 

' 5. 

ORBIT DETERMINATION 

REPORT ( LUNAR FLLIPS 

F) 

D?- 100:20-1* 

5.1 

o.d‘. 

IDENTIFICATION 

NO. 3F11M 


TAPE NO. 

5.2 

EPOCH DAY 51 , 14 

• 25 ' 0.000 GMT 


I I EM NO. 3F11M 
SEQ. NO. 120 



HR 

MIN SEC 


COMPUTER 8 

5.3 

STATE VECTOR ( SELENoCENTRI C 1950.0) 




X - 

Y 

2077.1516 KM 
1206.4220 KM 

DX -.39418378 
DY -1.1488737 

KM/SEC 

KM/SEC 


Z 

1448.0568 KM 

DZ -.44469162 

KM/SEC 

5.4 

STANDARD DEVIATIONS 

A 

PRIORI 


X 55*39 M DX .01159 M/S X .0000 M 

Y 61.57 M DY .01806 M/S Y .0000 M 

DX 

DY 

.0000 M/S 
.0000 M/S 


Z 131.9 M DZ .03684 M/S Z .0000 K 

DZ 

.0000 M/S 

5.5 

CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPHI C TRUE OFDATE) 



2689.57 KM 
152.794 DEG 

ECC .336287 

INC 20.9011 DEG 

APF 182.999 DEG 

TFP -2719.21 SEC 


RCA 

APO 

1785.10 KM 
3594.04 KM 

PALT 47.0111 KM 
AALT 1855.95 KM 

PER 208.612 MIN 

TA 243. 600 DEG 


LAT 

19.1118 DEG 

LONG 217.938 DEG 



5.6 

LUNAR HARMONICS USED 

' NUMBER 1 BELL COMM 



5.7 

DATA 

ARC LENGTH* 2 

HRS 40 MIN 

SOS= • 25328 

CO 

• 

tn 

DATA 

SUMMARY * 





STA 

NO. 

DATA START 

TYPE TIME 

STOP NUMBER 

TIME POINTS 

STANDARD 

DEVIATION MEAN 


62 

CC3 51/1425 

51/1642 229 


.7578 .6622 


41 

C3 51/1425 

51/1557 152 


.9024 .1323 

5.9 

RESIDUAL PLOTS' NOT 

AVAILABLE 





TIME OF REPORT* PREPARED BY' G-O.S. GOODWIN 

DAY 287 , 05 HR , 54 MI N GMT " O.D. ANALYST 








5o ORBIT DETERMINATION REPORT {LUNAR ELLIPSE) D2-1C0C20-1 




5.1 

O.D. 

IDENTIFICATION 

NO. 3F11M 


TAPE NO. 




5.2 

EPOCH DAY 52 , 1 

• 33 » 37.810 GMT 


ITEM' N't). 3F11M 

SEQ. NO. 120 






HR 

MIN SEC 


COMPUTER B 



• 

5.3 








X - 

Y - 

574.82589 KM 
1584.4428 KM 

DX I '."7 183709 

DY -V24115815 

~KM/SEC 

KM/SEC 



- 


Z - 

602.62678 KM 

DZ -.80219258 

KM/SEC 




5. A 

STANDARD DEVIATIONS 

A 

PRIORI 





X 119.3 M DX .06073 M/S X 119.3 M 

Y 29.38 M DY .100-12 M/S Y 29.38 M 

DX 

DY 

.0607 M/S 
.1001 M/S 





Z 8 1 . 8 A M DZ . 12A7 1 M/S Z 81.84 M 

DZ 

.1247 M/S 




5.5 

CORRESPONDING ORBITAL PARAMETERS ( SEL ENOGRAPH I C TRUE OFDATE ) 




• 

SMA 

LAN 

2688.81 KM 
146.556, DEG 

ECC .335976 

INC 20.6836 DEG 

APF 133.327 DEG 

TFP -132.636 SEC 





RCA 

APO 

1785.44 KM 
3592.19 KM 

PALT 47.3466 KM 
AALT 1654.10 KM 

PER 208.525 MIN 

TA 351.849 DEG 





LAT 

1.71771 DEG 

LONG 322.047 DEG 






5.6 

LUNAR HARMONICS USED' 

' NUMBER 1 8ELLCOMM 


* 




5.7 

DATA 

ARC LENGTH' 11 

HRS 5 MIN 

SOS= 24144 




5.8 

DATA 

SUMMARY' 








STA 

NO. 

DATA oTART 

TYPE TIME 

STOP NUMBER 

TIME POINTS 

STANDARD 

DEVIATION MEAN 





62 

CC3 51/1425 

51/1642 229 


.7578 '.6622 





A1 

C3 51/1425 

51/1557 152 


.9024 .1323 

% 


- 

5.9 

RESIDUAL PLOTS' NOT 

AVAILABLE 





5 olOREMARKS ' MAP TIME REPORT FOR SITE »F» 



TIME OF REPORT' 

PREPARED BY' 

GEO. S. GOODWIN 




GMT 

O.D. ANALYST 


- 

- 


- 

ft 



* 


091 









5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE! 
5.1 O.D. IDENTIFICATION NO, 1B21P 


D2-lC0:20-i 


TAPE NO. 


5.2 

EPOCH DAY 232 » 19 * 45 » 

HR MIN 

0.000 GMT 
SEC 

SEQ. NO. 
COMPUTER 

JL U X , 

4 

B 

5.3 

STATE VECTOR ( SELENOCENTR I C 

1950.0) 




X 

1280.8043 KM 

DX .85299245 

KM/SEC 



Y 

-3090.5721 KM 

DY .43403695 

KM/ SEC 



Z 

-873.58012 KM 

DZ .38345468 

KM/SEC 


5.4 

STANDARD DEVIATIONS 

A PRIORI 

* 


X 

37.82 

M 

DX 

.02851 

M/S 

X 

.0000 

M 

DX 

.0000 

M/S 

Y 

274.7 

M 

DY 

.05218 

M/S 

Y 

.0000 

M 

DY 

.0000 

M/S 

z 

924.2 

M 

DZ 

.00609 

M/S 

Z 

.0000 

M 

DZ 

.0000 

M/S 


5.5 CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPHI C TRUE OFDATE ) 


SMA 

2765.48 

KM 

ECC 

.296290 


APF 

184.347 

DEG 

LAN 

242.479 

DEG 

INC 

12.1732 

DEG 

TFP 

-5022.84 

SEC 

RCA 

1946.09 

KM 

PALT 

208.004 

KM 

PER 

217.506 

MIN 

APO 

3584.86 

KM 

AALT 

1846.77 

KM 

TA 

204.132 

DEG 

LAT 

5.77077 

DEG 

LONG 

270.415 

DEG 




5.6 LUNAR 

HARMONICS 

USED* 

BELLCOMM NUM 

. 2 


* 



5.7 DATA ARC LENGTH* 2 HRS 0 MIN SOS= 176.85 


f 5.8 DATA SUMMARY* 


sta 

DATA 

START 

STOP 

NUMBER 

STANDARD 


NO. 

TYPE 

TIME 

fTfnE 

POINTS 

DEVIATION 


•12 

CC3 

232/1947 

232/2133 

104 

.1194 

.0036 

61 

C3 

232/1945 

232/2058 

71 - 

.0763 

-.0014 


5.9 RESIDUAL PLOTS' NOT AVAILABLE 


5.10REMARKS* ***EPOCH REPORT 



■aa*aaag>M;ra 


DAY 285 , 05 HR , 04 MIN 

GMT 

O.D. ANALYST N 

- 


. 


t 



- 


* 

- 



092 










5 o ORBIT DETERMINATION REPORT {LUNAR ELLIPSE) 




* •» I*. 

ul> 


5.1 

O.D. identification no 

. 1B21P 

TAPE NO. 


5.2 

EPOCH DAY 232 , 21 * 

0 * 

36.930 GMT 

ITEM NO. 
SEO. NO. 

000000 

000000 


HR 

MIN 

SEC 

COMPUTER 

B 

5.3 

STATE VECTOR ( SELENOCENTR 1 C 

1950.0) 




X 884.07430 KM 

Y 1574.9147 KM 


“T5x -17 6 097 373“ 
DY .74211708 

KM/ SEC 
KM/ SEC 








57 W 






7 377X3X1 DX .05205 M/'S X — JZ7JK~P[ UX .0520 M/S 

Y 161.5 M DY .04869 M/S Y 161.5 M DY .0487 M/S 


7 — 271.2 M D2. .3913 9XT73 Z 27 1.2 M PZ 217107? 


573“ 

C0RI^E'3P0ND'nTG“"01TBTTAr PARAMETERS ( SELENUGRAPHTC TRUE UTDAIE) 


mumm 

2766.03 


ECC .296657 


■ ii ■mini 



LAN 

241.972 

DEG 

INC 12.1648 

DEG 

PFP -484.637 

SEC 


RCA 

1945.47 

KM 

■/TiMPIIlTI ■ 

“KM 

“PER 2X77577“ 

“MTN 


APO 

3586.60 

KM 

AALT 1848.51 

KM 

TA 334.585 

DEG 


LAT 

4.37859 

DEG 

LONG 41.1661 

DEG 







. 2 . 

• 


5.7 

DATA 

7ARC LENGTH' T 



SOS= 176.85 


5.8 

DATA 

summary • 







"S ITT 

DATA START 

■iHaiTtiiHBiL'ivisnMa 

■ II III 1 II —ll 



NO. 

TYPE TIME 

TIME POINTS 

DEVIATION MEAN 


12 

CC3 232/1947 

232/2133 

104 

.1194 

0036 

- 

61 

C3 232/1945 

232/2058 

71 

.0763 

0014 

5.9 

RESIDUAL PLOTS' 

NOT 

AVAI-LABLE 




5. 10REMARKS * MAP 

TIME 

REPORT AREA B 




* 


TIME 

OF REPORT' 


PREPARED 

BY' 

GEO. S. GOODWIN 



DAY : 

285 , 05 HR" 

, 08 

MIN GMT 


O.D. ANALYST 

















5. 

ORBIT DETERMINATION 

REPORT (LUNAR ELLIPSE) 

-!co:c:-i 

5.1 

O.D. 

IDENTIFICATION 

NO. 1B22P 

TAPE NO. 


5.2 

EPOCH DAY 232 > 19 

' 45 * 0.000 GMT 

ITEM NO. 1B22P 
SEG. NO. 5 



HR 

MIN SEC 

COMPUTER B 


5.3 

STATE VECTOR ! 5ELEN0CEN TR I C 1950.0) 




X 

Y - 

1283.3627 KM 
3070.2605 KM 

DX .85513049 KM/SEC 

DY • 43 C505u5 KM/SEC 



2 - 

937.98221 KM 

DZ .38293462 KM/SEC 


5.4 

STANDARD DEVIATIONS 

A 

PRIORI 



X 13.01 M DX .01372 M/S X .OuOO M 

Y 135.2 M DY .02376 M/S Y .0000 M 

DX .0000 M/S 
DY .0000 M/S 



Z 424.7 M DZ .00427 M/S Z .0000 M 

DZ .0000 M/S 


5.5 

CORRESPONDING ORBITAL PARAMETERS ( -bELE NOGRAPH I C TRUE OFDATE) 


SMA 

LAN 

2765.44 KM 
246.919 DEG 

ECC .296167 

INC 11.5412 DEG 

APF 179.781 

TFP -5023.24 

DEG 

SEC 


RCA 

APO 

1946.41 KM 
3584,47 KM 

PALT 208.315 KM 
AALT 1846.38 KM 

PER 217.501 

TA 204.129 

MIN 

DEG 


LAT 

4.65105 DEG 

LONG 270.397 DEG 



5.6 

LUNAR HARMONICS USED 

' BELLCOMM NUM. 2 



5.7 

DATA 

ARC LENGTH* 5 

HRS 40 MIN 

SOS= 112615 


5.8 

DATA 

SUMMARY* 




* 

STA 

NO. 

DATA START 

TYPE TIME 

STOP NUMBER 

TIME POINTS 

STANDARD 

DE-VI AT I ON MEAN 


12 

CC3 232/1947 

233/0111 259 

1.8637 

5968 


61 

C3 232/1945 

232/2058 71 

1.5711 

4985 


5.9 RESIDUAL PLOTS* NOT AVAILABLE 
5 . 1 QREMARKS ' *“**EPOCH REPORT 





5 


ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 


02- ICOII. 


5.1 

O.D. 

. IDENTIFICATION NO. 1G22P 


TAPE NO. 


J 







1 i Ei v i NO. i o 

22P"' 

5.2 

EPOCH DAY 232 , 21 

* 0 • 

36.930 GMT 


SEG. NO. 5 

■ 

- 



HR 

MIN 

SEC 


COMPUTER et~ 


5.3 

STATF VECTOR 

(SELENOCENTKIC 

1950.0 ) 





X 

886.83434 

KM 

< 

OX -1.612970/ 

■aaMaa—MBB 



Y 

1563.7762 

km 


DY .73830934 

KM/SEC 



Z 

853.20302 

KM 


DZ -.09062857 

KM/ SEC 


5 . A 

STANDARD DEVIATIONS 


A 

PRIORI 



X 

17.43 M 1 

DX .02247 M/S 

X 17.43 M 

DX 

.0225 M/S 



Y 76.31 M 1 

DY .02639 M/S 

Y 76 . 3 1 M 

DY 

.0264 M/S 



Z 

L22.2 M 1 

DZ .18216 M/S 

Z 122.2 M 

DZ 

.1822 M/S 


5.5 

CORRESPONDING 

ORBITAL PARAMETERS ( SELENOGRAPri I C TRUE OFDATE ) 


SMA 

2766.07 

KM 

ECC 

.296534 

APF 179.589 

DEG 


LAN 

246.427 

DEG 

INC 

11.5360 DEG 

TFP '-48 5. 070 

SEC “ 


RCA 

1945.84 

KM 

PALT 

207.740 KM 

PER 217.576 

MIN 


APO 

- 3586.30 

KM 

AALT 

1848.21 KM 

TA 

334.571 

DEG 


LAT 

5.00052' 

DEG 

LONG 

41.0433 DEG 





5.6 LUNAR HARMON i USED' BELLCOMM NUM. ' 2 


5.7 DATA ARC LENGTH' I HRS 12 MlN SOS= 112615 


5.8. 

DATA 

SUMMARY 

1 






STA 

NO. 

DATA 

TYPE 

START 

TIME 

STOP 
T I ME 

NUMBER 

POINTS 

STANDARD 

DEVIATION 

MEAN 


12 

CC3 

232/1947 

233/0111 

259 

1.8637 

-.5988 

■ 

61 

C3 

232/1945 

232/2058 

71 

1.5711" 

.4985 

5.9 


AVAILABLE 





5. 10REMARKS ' MAP > T I ME REPORT FOR SITE r B T 


TIME OF REPORT' PREPARED BY' GEO . S . GGODW I N 

DAY 285 , 05 HR » 32 MIN GMT ' O.D. ANALYST 


ODPL 1B22P 

SEQ 5 

‘ 

iteration 

NUMBER 

q ■ 


QSt* 

















5. 

orbit determination 

REPORT (LUNAR ELLIPSE 

) 

D2 

-1 00620- 1 


5.1 

O.D. 

IDENTIFICATION 

NO. 2B21P 

TAPE NO. 




5.2 

EPOCH DAY 322 , 20 

» 36 ' 0.000 GMT 

ITEM NO. 
SEQ. NO. 

2B21P 

22 




HR 

MIN SEC 

COMPUTER 

B 



5.3 

STATE VECTOR (SELENOCENTRIC 1950.0) 






X 

Y - 

3445.2774 KM 
852.79172 KM 

DX .29348822 KM/SEC 

DY .75211968 KM/SEC 





Z - 

552.74518 KM 

DZ .50484294 KM/SEC 




5.4 

STANDARD DEVIATIONS 

A PRIORI 





X 18.08 M DX .01664 M/S X .0000 M 

Y 547.1 M DY .27228 M/S Y .0000 M 

DX .0000 
DY .0000 

M/S 

M/S 




Z 907.1 M DZ .41307 M/S Z .0000 M 

DZ .0000 

M/S 



5.5 

CORRESPONDING ORBITAL PARAMETERS ( 5ELENOGRAPH I C TRUE 

OFDATE ) 



SMA 

LAN 

2689.28 KM 
236'.271 DEG 

ECC .336615 

INC 11.4910 DEG 

APF 162. 

TFP 6059 

250 

.68 

DEG 

SEC 



RCA 

APO 

1784.03- KM 
3594.53 KM 

PALT 45.9365 KM 
AALT 1856.44 KM 

PER 208. 

TA 177. 

579 

001 

MIN 

DEG 



LAT 

355.953 DEG 

LONG 215.904 DEG 





5.6 

LUNAR HARMONICS USED 

' NUMBER 2 BELLCOMM 





5.7 

DATA 

ARC LENGTH* 2 

HRS 50 MIN 

SOS= 1862.4 


- 

5.8 

DATA 

SUMMARY' 







STA 

NO. 

DATA START 

TYPE TIME 

STOP NUMBER 

• TIME POINTS 

STANDARD 

DEVIATION 

MEAN 



12 

CC3. 322/2036 

322/2300 226 

.3044 

♦ 

2097 



61 

C3 322/2037 

322/2144 130 

.1237 

• 

0258 


5.9 

RESIDUAL PLOTS' NOT 

AVAILABLE 





5 e 10REMARKS ' ***EPOCH REPORT 


TIME OF REPORT' PREPARED BY' GEO. S. GOODWIN 

DAY 285 , 08 HR * 57 MIN GMT O.D. ANALYST 


038 






5. 

ORBIT DETERMINATION REPORT 

(LUNAR ELLIPSE) 

Df>-‘t00820fl 

5,1 

0. 

D. IDENTIFICATION NO 

. 2B21P 


TAPE NO. 








L’i I f 

5.2 

EPOCH DAY 322 > 22 » 

23 • 

16.600 GMT 

SEQ. NO. 22 




HR 

MIN 

SEC ' 


5.3 

STATE VECTOR 

(SELENOCENTRIC 

1950.0) 



X 

-1726.5702 

KM 


DX 

-.47105944 

KM/SEC 


Y 

374.57286 

KM 


DY 

-1.5434217 

KM/SEC 


Z 




DZ 


KM/SEC 

5.4 

STANDARD DEVIATIONS 





X 

3.773 M 

[■MTOEBEl 

M/6 

X 

3.773 M OX 

.0259 M/S 


Y 

291.6 M 

DY .52815 

M/S 

Y 

291.6 M DY 

.5282 M/S 


Z 

474.0 M 

DZ .80048 

M/S 

Z 




5.5 corresponding orbital parameters' <selenographic true ofoa-t e y 


StfA 2689.95 KM ECC .33 /023 ’ KPT l6Z\~051 UtS" 

LAN 235.534 DEG INC- 11.5001 DEG TFP -18.1623 SEC 



RCA 

APO 

1 ^83*35 
3596.51 

KM 

KM 

PALI 43.2562 KM 
AALT 1856.42 KM 

PER 208.654 

TA 358.881 

MIN 

DEG 


LAT 

BBHfiH 





5.6 

BH3jj||K 


NuMdER2 ttELLCOMM 



5.7 

DATA 

ARC LENGTH 

• 1 

HRS 44 MIN 

SOS= 1862.4 


5.8 

DATA 

SUMMARY* 






STA 

NO. 

DATA START 

TYPE TIME 

STOP NUMBER 

TIME POINTS 

STANDARD . 
DEVIATION i 

MEAN 


12 

CC3 322/2036 

322/2300’ 226 

.3044 — 

.2097 


61 

C3 322/2037 

322/2144 130 

.1237 

i 


5.9 

RESIDUAL PLOTS* 

NOT 

AVAILABLE" 



5 • 10REMARKS * MAP 

TIME 

REPORT FOR SITE *B* 



* 


TIME 

OF REPORT* 


PREPARED BY* 

GEO. S. GOODWIN 



DAY 

285 , 09 HR 

, 00 

MIN GMT ' 

O.D. ANALYST 



ODPL 2B21P SEO 22 

ITERATION NUMBER 0 
1 


097 



























5. 

ORBIT DETERMINATION 

RFPORT (LUNAR ELLIPSE) 

D2- 100220- 1 



5.1 

O.D. 

IDENTIFICATION 

NO. 2B22P 

TAPE NO. 




5.2 

EPOCH DAY 322 » 2U 

» 36 * 0.000 GMT 

ITEM NO. 
SEO. NO. 

2B22P 

23 

■ 




HR 

MIN SEC 

COMPUTER 

B 



5.3 

STATE VECTOR (SELENOCENTRIC 1950.0} 






X 

Y - 

3444.1042 KM 
834.21619 KM 

DX .29402383 KM/SEC 

DY .76105088 KM/SEC 





Z - 

584.03732 KM 

DZ .49127788 KM/SEC 




5.4 

STANDARD DEVIATIONS 

A 

PRIORI 





X 14.25 M DX .00345 M/S X .0000 M 

Y '351.8 M DY .17174 M/S Y .0000 M 

DX .0000 
DY .0000 

M/S 

M/S 




Z 596.7 M DZ'. 26926 M/S Z .0000 M 

DZ .0000 

M/S 



5.5 

CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPHIC TRUE 

OFDATE) 



■ 

SMA 

LAN 

2689.15 KM 
240.977 DEG 

ECC .336486 

INC 10.8325 DEG 

APF 157. 

TFP 6058 

609 DEG 
.84 SEC 




RCA 

APO 

1784.29 KM 
3594.00 KM 

PALT 46.1964 KM 
AALT 1855.91 KM 

PER 208. 

TA 176. 

563 MIN 
995 DEG 




LAT 

355.377 DEG 

LONG 215.977 DEG 


• 



5.6 

LUNAR HARMONICS USED 

' NUM6ER2 BELLCOMM 

• 




5.7 

DATA 

ARC LENGTH* 6 

HRS 10 MIN 

SOS= 100734 



5.8 

DATA 

SUMMARY* 







sta 

NO. 

DATA START 

TYPE TIME 

STOP NUMBER 

TIME POINTS 

standard 

DEVIATION 

MEAN 




12 

CC3 322/2036 

323/0229 431 

1.7142 

-.4502 




61 

C3 322/2037 

322/2144 130 

♦ 7150 

1.1940 


5.9 RESIDUAL PLOTS' NOT AVAILABLE 


5.10REMARKS' ***EPOCH REPORT 


TIME OF REPORT* 


- PREPARED. BY* GEO. S. GOODWIN 









5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) D2-IG03 


5.1 O.D. IDENTIFICATION NO. 2622P TAPE NO, 

i LEM NO. ZETZZP - 

5.2 EPOCH DAY 322 , 22 ' 23 ’ 16.600 GMT SEO. NO. 23 

~ — ” — HR "MIN SFC COWUTE'R 13 

5.3 STATf VLCiOR ( SELtNOCEN T R I C 1930.0) 

X -1726.5956 — KF, DX — -.471 /Ko2 KM/StC 

Y 364.77530 KM DY -1.560341-1 KM/SEC 

Z 259.87195 KM DZ -1.0085562 KM/SEC 

5.4 STANDARD DEVIATIONS A PRIORI 

X 7.751 M DX .00658 M/S X 7.751 M DX .0086 M/S 

Y 187.1 M DY .33418 M/S Y 187.1 M DY .3342 M/S 

Z 312.0 M DZ .52048 M/S Z 312.0 M DZ -.5205 M/S 

5.5 CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPrU C TRUE OFUAIc) 

SMA 2689.87 KmT ECC .336899 A^F 157.403 DEG 

LAN 240,252 DEG INC 1Q.345S DEG TFP -18.1601 SEC 

RCA 1783.65 KM PALT 45.5639 KM PER 208.647 MIN 

APO 3596.08 KM AALT 1857.99 KM TA 358.682 DEG 

LAT 4.34030 DEG LONG 36.9139 DEG 

5.6 LUNAR HARMONICS USED * NUMBER 2 BELLCCMM T 


5.7 DATA ARC LENGTH’ 1 HRS 44 MIN SOS= 100732 


5.8 DATA 

SUMMARY • 






STA 

DATA 

START 

STOP 

NUMEER 

STANDARD 


NO. 

TYPE 

TIME 

TIME 

POINTS 

DEVI AT ION 

MEAN 


12 CC3 

322/2036 

323/0229 

431 

1.7142 

-.4502 

61 C3 

322/2037 

322/2144 

130 

.7150 

1.1940 

5.9 RESIDUAL 

PLOTS’ NOT 

AVAILABLE 




5 • 10REMARKS ’ 

MAP TIME 

REPORT FOR 

SITE ’B'* 




TIME OF REPORT’ PREPARED BY’- GEO. S. GOODWIN 

DAY 28.6 , 03 HR , 08 MIN GMT O.D. ANALYST 


099 


to 









5. 

ORBIT DETERMINATION 

REPORT (LUNAR ELLIPSE) D_ - 1 • J -—-I 


5.1 

0 * D • identification 

NO. 2D21P 

TAPE NO. 


5.2 

EPOCH DAY 326 * 22 

' 45 ' 0.000 GMT 

ITEM NO. 2D 2 IP 
SEO. NO. 53 



HR 

MIN SEC 

COMPUTER B 


5.3 

STATE VECTOR { SELENOCENTR I C 1950.0) 




X 2598.3354 KM 

Y 1407.8473 KM 

DX -.89393821 KM/SEC 
DY .601*07993 KM/-SEC 



Z 1013.6359 KM 

DZ .39340524 KM/SEC 

\ 

5.4 

STANDARD DEVIATIONS 

A 

PRIORI 



X 22.18 M DX .00906 M/S X ,0000 M 

Y 175.8 M DY .05328 M/S Y .0000 M 

DX .0000 M/S 
DY .0000 M/S 


- 

Z 189.1 M DZ .10154 M/S Z .0000 M 

DZ .0000 M/S 


5 o 5 

CORRESPONDING ORBITAL PARAMETER { SELENOGRAPH I C TRUE OFDATE } 



SMA 2688.95 KM 

LAN 179. OU4 DEG 

ECC .338106 

INC 12.u091 DEG 

APF 167.373 DEG 

TFP -3531.24 SEC 



RCA 1779.80 KM 

APO 3598.10 KM 

PALT 41.7119 KM 
AALT 1860.01 KM 

PER 208.541 MIN 

TA 225.326 DEG 



LAT 6.45390 DEG 

LONG 211.130 DEG 



5.6 

LUNAR HARMONICS USED • NUMBER2 BELLCOMM 



5.7 

DATA ARC LENGTH* 2 

HRS 50 MIN 

SOS= 8636.7 


5.8 

DATA SUMMARY* 




- 

STA DATA START 

NO. TYPE ‘ TIME 

STOP NUMBER 

TIME POINTS 

STANDARD 

DEVIATION MEAN 



12 CC3 326/2252 

327/0109 113 

.4983 -.4319 



61 C3 326/2250 

327/0109 131 

.5116 -.3061 


5.9 

RESIDUAL PLOTS' NCrr 

AVAILABLE " 



5 . 10REMARKS • ***EPOCFT 

REPORT 


- 



TIME OF REPORT* 

PREPARED BY* 

GEO. S. GOODWIN 




"mtn gMt 

O.D. ANALYST " 


160 











5 « ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) D2~ 10QC2Q-1 




-> a 

5.1 

V > u 1 

0 o D • 

identification 

NO. 2D21P 

TAPE NO. 



5.2 

EPOCH DAY 326 , 23 

' 47 ' 13.720 GMT 

ITEM NO. 2dTTP 
SEQ. NO. 53 





HR 

MIN SEC 

COMPUTER B 



5.3 

STATE VECTOR ( SELENOCEN TR I C 1950.0] 





X - 
Y - 

1789.3860 KM 
8.2243857 KM 

DX -.07409010 KM/ SEC 
DY -1.5769777 KM/SEC 




Z - 

38.991749 KM 

DZ -1.0786274 KM/SEC 



5.4 

STANDARD DEVIATIONS 

C 

A PRIORI 




"X 1 .388 M DX .02423 M/S X 1.388 M 

Y 21.13 M DY .16583 M/S Y 21.13 M 

DX .0243 M/S 
DY .1658 M/S 




Z 18.88 M DZ .24094 M/S Z 18.88 M 




5.5 





SMA 

LAN 

269U.06 KM 
178.663 DEG 

ECC .338614 

INC 11.9857 DEG 

APF 167.220 DEG 

TFP 202.252 SEC 




TTtTT 

APO 

1/79.17 KfT 
^3600.95 KM 

PALT 41.0769 
AALT 1862.86 KM 

PER 208.669 M i N 

TA 12.4594 DEG 




LAT 

' .06652U DEG 

LONG 358.350 DEG 




5.6 


• NuTBTRT - BELLCOMM 




5.7 

DATA 

ARC LENGTH' 0 

HRS 59 MIN 

SOS= 8636.7 



5.8 

DATA 

SUMMARY' 




< 


"STTT - 

NO. 

“WTA START" 

TYPE TIME 

STOP NUMBER 

TIME POINTS 

S i andakD 

DEVIATION MEAN 




12 

CC3 326/2252 

327/0109 113 

.4983 -.4319 




61 

C3 326/2250 

327/0109 131 

.5116 -.3061 



5.9 

RESIDUAL PLOTS' NOT 

AVAILABLE 




5.10REMARKS* MAP TIME 

REPORT FOR SITE »D* 






time 

OF REPORT' 

PREPARED BY' 

GEO. S. GOOD* IN 



• 

day ; 



O.D. ANALYST 



ODPL 2D21P SEQ 53 


















5 . orbit determination report (lunar ellipse) 


5.1 0 * D • IDENTIFICATION NO. 2D22P 


5.2 EPOCH DAY 326 , 22 » 45 * U.OUO GMT 


•HR MIN SEC 


5.3 STATE VECTOR (SELENOCENTRIC 1950.0) 


D2-IG0720-! 


TAPE NO. 


ITEM NO. 2D22P 
SEQ'. NO. 54 


COMPUTER B 



< 2600.6964 

KM 

DX 

-.89303332 

KM/SEC 

f 1386.9916 

KM 

DY 

.59427559 

KM /SEC 

l 1036.5094 

KM 

DZ 

.40563441 

KM/SEC 


5.4 STANDARD DEVIATIONS 


A PRIORI 



( 17.22 

M 

DX 

.00717 

M/S 

X 

.0000 

M 

DX 

.0000 

M/S 

' 136.8 

M 

DY 

.04270 

M/S 

Y 

.0000 

M 

DY 

.0000 

M/S 

: 139.8 

M 

D2 

.07830 

M/S 

Z 

.0000 

M 

DZ 

.0000 

M/S 


5.5 CORRESPONDING ORBITAL PARAMETERS ( SEL ENOGRAPH I C TRUE OFDATE) 


SMA 2689.19 KM 


,338083 


APF 167.209 DEG 


179.073 DEG INC 13.0752 DEG TFP -3531.43 SEC 


RCA 1780.02 KM PALT 41.9310 KM 

APO 3598.36 KM AALT 1860.27 KM 

LAT 6.98983 DEG LONG 210.936 DEG 


5.6 LUNAR HARMONICS USED* NUMBER2 8ELLC0MM 


5.7 DATA ARC LENGTH* 6 HRS 10 MIN 


5.8 DATA SUMMARY* 


STA DATA 
NO, TYPE 


START 

TIKE 


STOP 

TIME 


12 CC3 326/2252 327/0439 

61 C3 . 326/2250 327/0109 


5.9 RESIDUAL PLOTS* NOT AVAILABLE 


5 • 10REMARKS * ***EPOCH REPORT 


PER 208.569 MIN 

TA 225.333 DEG 


SOS= 182706 


NUMBER STANDARD 
POINTS DEVIATION MEAN 


229 2.4811 -.6009 


1.7620 -.4111 


TIME OF REPORT* 


DAY 281 , 09 HR > 16 MIN 


PREPARED BY* 
GMT 


GEO. S. GOODWIN 





5. 

ORBIT DETERMINATION REPORT 

(LUNAR ELLIPSE! 

D2- 

i 03~20-t 

rH 

• 

in 

O.D. IDENTIFICATION NO. 2D22P 

TAPE NO. 


5.2 

EPOCH DAY 326 , 23 » 47 ' 

13.720 GMT 

ITEM NO. 
SEQ. NO. 

2D22P" 

54 


HR MIN 

SEC 

COMPUTER 

B 

. 5.3 

STATE VECTOR ( SELENuCENTR I C 

1950.0) 




“X — -1789. 6217 — KR 
Y -5.7617909 KM 

Dx — -.07705314 
DY -1.5564679 

KM/ SEC 
KM /SEC 

- 


Z -36.594926 KM 

IBEU Mil 




5.4 STANDARD DEVIATIONS 


A PRIORI 



X 

Y 

.9531 M 
14.73 M 

DX .01881 M/S 
DY .13089 M/S 

■y 






Z 

16.42 M 

DZ .18261 M/S 

z 

16. 

42 M 

DZ .1826 M/S 



5.5 

CORRESPONDING 

ORBITAL PARAMEiEKS ( SELENOGKAPri I C TRUE OPDAIL) 

* A 



SMA 

2690.30 

KM ECC 

.338599 


APf 16/. 078 

D tG 



LAN 

178.712 

DEG INC 

13.0518 

DEG 

TFP 202.061 

SEC 



RCA 

1779.37 

KM PALT 

41.2751 

KM 

"PER 208.697 

MIN 



APO 

3601.23 

KM AALT 

1863 

.14 

KM 

TA 12.4456 

DEG , 



LAT 

.107632 

DEG LONG 

358. 

248 

DEG 




5.6 

LUNAR HARMONICS USED' NUMBER2 

3ELLCOMM 

* 



5.7 

DATA ARC LENGTH* 0 HRS 

59 i 

MIN 

' 

SQS= 182123 




5.8 DATA SUMMARY' 


STA 

NO. 

DATA 

TYPE 

START 

TIME 

STOP 

.TIME 

NUMBER 

POINTS 

"STANDARD 

DEVIATION 

MEAN 

12 

CC3 

326/2252 

327/0439 

229 

2.4811 

-.6009 

61 

C3 

326/2250 

327/0109 

131 

1.7620 

-.4111 

5.9 RESIDUAL PLOTS' NOT AVAILABLE 

5.10REMARKS* 

MAP TIME REPORT FOR SITE 'D* 




TIME OF REPORT* PREPARED BY* GEO. S. GOODWIN 

DAY 281 ♦ 09 HR » 19 MIN GMT O.D. ANALYST 


ODPL 2D22P SEQ 54 


103 



















4m 



5. 

ORBIT DETERMINATION 

REPORT (LUNAR ELLIPSE) 


5.1 

O.D. IDENTIFICATION 

NO. 3D21P 

TAPE NO. 


5.2 

EPOCH DAY 49 , 6 

' 13 ' 0.000 GMT 

ITEM NO. 3D21P 
SEG. NO. 71 



HR 

MIN SEC 

COMPUTER G 


5.3 

STATE VECTOR ( SELENOCENTRIC 1950.0) 




X -502.65528 KM 
Y 3008.7038 KM 

DX -.90637536 KM/SEC 
DY -.41344180 KM/SEC 



Z 1653.5394 KM 

DZ .10136253 KM/SEC 


5.4 

STANDARD DEVIATIONS 

A .PRIORI 



X 54.15 M DX .09691 M/S X .0000 M 

Y 333.9 M DY .15794 M/S Y .0000 M 

DX .0000 M/S 
DY .0000 M/S 



Z 626.2 M DZ .22554 M/S Z .0000 M 

DZ .0000 M/S 


5.5 

CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPhIC TRUE OFDATt) 



SMA 2689.03 KM 

LAN 185.533 DEG 

ECC .336926 

INC 18.2496 DEG 

APF 179.725 DEG 

TFP -4856.23 SEC 

- 


RCA 1783.03 KM 

APO 3595. U4 KM 

PALT 44.9386 KM 
AALT 1856.95 KM 

PER 208.550 MIN 

TA 201.731 DEG 



LAT 6.57755 DEG 

LONG 206. 0U1 DEG ' 



5.6 

LUNAR HARMONICS USED 

* NUMdER2 6ELLCOMM 



5.7 

DATA ARC LENGTH' 3 

HRS 0 MIN 

SOS= 12777 


5.8 

DATA SUMMARY* 





STA DATA START 

NO. TYPE TIME 

STOP NUMBER 

TIME POINTS 

STANDARD 
DEVIATION MEAN 



41 C3 49/0614 

49/0652 -39 

.4044 —.3587 



41 CC3 49/0705 

12 C3 49/0706 

49/0o34 181 

49/0709 4 

.6366 -.5429 

.2263 1.7891 



12 CC3 49/0613 

49/0659 43 

.8996 -.3077 


5.9 

RESIDUAL PLOTS' NOT 

AVAILABLE 



5 • 10REMARKS ' ***EP0CH 

REPORT 



» 


TIME OF REPORT* 

PREPARED BY* • 

■ GEO. S. GOODWIN 

• 



5TTT 

O.D. ANALYST . 


±04 







5 . ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 
5.1 O.D. IDtNTlFI CAT ION NO. 3D21P 


TAPE NO 


D2-lC0'T n - 1 


1 1 Ei\ i\u. 30'2'IP 

5.2 EPOCH DAY 49 , 7 ' 32 ' 25.310 GMT SEO. NO. 71 

HR MIN SEC COMPUTER G 


5.3 

STATE VECTOR 

(SELENOCENTRIC 1950 

.0) 






X 

-542.46143 

KM 


DX 

1 

.7535701 KM/SEC 



Y 

-1590.1848 

KM 


DY 


2721' 

6574 KM/SEC 



Z 

-600. 13160 

KM 


DZ 


72414600 KM 

/SEC 


5.4 

STANDARD DEVIATIONS 




A 

PRIORI 




X 

63.77 M 1 

DX .18751 M/S 

X 

63. 

77 M 

DX . 

1675 M/S 



Y 

7.793 M i 

DY .39183 M/S 

Y 

7.793 M 

DY . 

3918 M/S 



Z 

76.19 M ! 

DZ • 60u 1 7 M/S 

Z 

76. 

19 M 

• DZ . 

6002 M/S 


5.5 

CORRESPONDING 

ORBITAL PARAMETERS 

(SELENOGRAPnIC 

TRUE OF DATE I 


SMA 

2690.36 

KM 

ECC 

.337635 


APF 

179. 65L 



LAN 

184.953 

DEG 

INC 

18.2320 

DEG 

TFP 

-90.3989 


r 


1782.00 

KM 

PALT 

43.9100 

KM 

PER 

208.705 



APO 

3598.72 

KM - 

AALT 

1660. 

63 

KM 

TA 

354.429 



LAT 

1.84940 

DEG 

LONG 

359.327 

DEG 





5.6 LUNAR HARMONICS USED' NUMSER2 OELLCOMM 

5.7 DATA ARC LENGTH' I HRS 16 MIN SUS^ 12775 


5.8 

DATA 

summary • 






STA 

DATA 

START 


NUMBER 

STANDARD 

- 


NO. 

TYPE 

TIME 


POINTS 

DEVIATION 

MEAN 


41 

C3 

49/0614 

49/0652 

39 

.4044 

-.3587 


41 

CC3 

49/0705 

49/0834 

181 

.6388 

-.5429 


12 

C3 

49/0706 

49/0709 

4 

.2263 

1.7891 


12 

"'CC3 

' 49/0613 

49/U059 

43 

• 0996 

-.50 / / 

5.9 

r 1 TT 

residualplots' Nirr 

AVAILABLE 





5. 1QREMARKS 1 MAP TIME REF7JRT FOR SITE HJ 7 


TIME OF REPORT' PREPARED BY' GEO. S . GOODW I N 

DAY 279 » 06 HR » 01 MIN GMT O.D. ANALYST 
















5 


ORBIT DETERMINATION REPCRT (LU.mAR ELLIPSE 


D2- ICO'T' 


5.1 0 » D . IDENTIFICATION NO. 3D22P TAPE NO. 

I TDM NO. 3D22P \ 

5.2 EPOCH DAY 49 . 6 ' 13 * 0.000 GMT SEQ. NO. 72 

HR MIN SEC COMPUTER G 


5.3 STATE VECTOR (SELENOCENTRIC 1950.0) 


X -496. 84424 KM DX -.89700598 KM/SEC 

Y 2975.8655 KM DY -.42855084 KM/SEC 

Z 1711.9455- KM DZ .12244410 KM/SEC 


5.4. STANDARD DEVIATIONS A PRIORI 


C 29.49 M DX .04212 M/S X .0000 M DX .0000 M/S 

134.5 M DY .06349 M/S Y .0000 M DY .0000 M/5 

Z 238.7 M DZ .08837 M/S Z .0000 M DZ .0000 M/S 


5.5 CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPHIC TRUE OFDATE ) 


SMA 2688.84 KM ECC .336646 APF 180.931 DEG 

LAN 184.522 DEG INC 20.3069 DEG TFP -4856.38 SEC 

RCA 1783.65 KM PALT 45.5603 KM PER 203.527 MIN 

APO 3594.02 KM AALT 1855.93 KM TA 201.731 DEG 

LAT 7.68413 DEG LONG 205.905 DEG 


5.6 LUNAR HARMONICS USED' NUMBER2 BELLCOMM 


5.7 DATA ARC LENGTH* 6 HRS 10 MIN SOS= 342443 


5.8 DATA SUMMARY* 


STA 

data 

START 

STOP 

NUMBER 

STANDARD 


NO. 

TYPE 

TIME 

TIME 

POINTS 

DEVIATION 

MEAN 

4-1 

C3 

49/0614 

49/0652 

39 

.3179 

1.1166 

41 

CC3 

49/0705 

49/1203 

412 

3.9141 

-.6285 

12 

C3 

+9/0706 

49/0709 

4 

.2831 

-3.5898 

12- 

CC3 

49/0613 

49/0659 

43 

.3906 

1.0411 


5.9 RESIDUAL PLOTS* NOT AVAILABLE 


5 • 10REMARKS * ***EPOCH REPORT 


TIME OF REPORT* PREPARED BY* GEO. S. GOODWIN 

DAY 279 , 06 HR » 32 MIN GMT O.D. ANALYST 







5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 
5.1 O.D. IDENTIFICATION NO. 3D22P 


D2-100°?0-1 


TAPE NO. 


1 

5.2 

EPOCH DAY 49 » 7 

' 32 * 25.310 GMT 

ITEM NO. 3D22P 

SEQ. NO. 72 




HR 

MIN SEC 

COMPUTER G 


mm 





"X - 

Y - 

536.86042 KM 
1589.9025 KM 

DX 177343 8 50 KM /SEC 

DY -.23487996 KM/SEC 



Z - 

607.40869 KM 

DZ -.780U53U6 KM/SEC - 


5.4 

STANDARD DEVIATIONS 

A PRIORI 



X 25.72 H DX .ub 360 M/S X 25 . U M 

Y 2.993 M DY .15716 M/S Y 2.993 M 

OX .0836 M/S 
DY .1572 M/S 



Z 27.93 M DZ .23^51 M/S Z 27.93 M 

DZ .2325 M/S 


5.5 

CORRESPONDING ORBITAL 

. PARAMETERS ( SELENOGKAPH I C TRUE OFDAIE) 



SMA 

LAN 

2690.12 KM 
183.923 DEG 

ECC .337384 

INC 20.2877 DEG 




RCA 

APO 

1782.51 KM 
3597.72 KM 

PALT 44 . 42 48 KM 
AALT 1859.63 KM 

PER 208.676 MIN 

TA 354.426 DEG 



LAT 

1.62601 DEG 

LONG 359.519 DEG 



5.6 

LUNAR HARMONICS USED* 

NUMBER2 BELLCOMM 


( ' 

' 5.7 

DATA 

ARC LENGTH* 1 

HRS 16 MIN 

SOS= 341824 


5.8 

DATA 

SUMMARY* 





STA 

NO. 

DATA START 

TYPE TIME 

STOP NUMBER 

TIME POINTS 

STANDARD 

DEVIATION MEAN 



41 

C3 49/0614 

49/0652 39 

.3179 1.1166 



41 

12 

CC3 49/0705 

C3 49/0706 

49/1203 412 

49/0709 4 

3.9141 -.6285 

.2831 -3.5898 



12 

CC3 49/0613 

49/0659 43 

.3906 1.0411 


5.9 

RESIDUAL PLOTS' NOT 

AVAILABLE 



5.10REMARKS* MAP TIME 

REPORT FOR SITE *D» 



TIME OF REPORT* 

PREPARED BY* 

GEO. S 

• GOODW I N 

DAY 279 9 06 HR > 35 MIN 

GMT 

O.D. 

ANALYST 















5. 

orbit determination report 

(LUNAR ELLIPSE) 

D2“100S2j-t 

5.1 

O.D 

. IDENTIFICATION NO. 2F21P 

TAPE NO. 







ITEM NO. 2F21P 

5.2 

EPOCH DAY 329 » 

6 • 50 ' 

0.000 GMT 

SE(J. NO. 103 



- 

HR MIN 

SEC 

COMPUTER B 

5.3 

STATE VECTOR 

(SELENOCENTRIC 

: 1950.0) 

. 


X 

499.66646 

KM 


DX -1.4925459 

KM/ SEC 


Y 

1935.1200 

KM 


DY -.13019829 

KM /SEC 


Z 

1332.3631 

KM 


DZ -.12115950 

KM /SEC 

5.4 

STANDARD DEVIATIONS 

A PRIORI 


X 

101.3 M 

DX .01158 M/S 

X .0000 M DX 

.0000 M/S 


Y 

373.1 M 

DY .05579 M/S 

Y .0000 M DY 

.0000 M/S 


Z 

507.0 M 

DZ .20751 M/S 

Z .0000 M DZ 

.0000 M/S 

5.5 

CORRESPONDING 

ORBITAL PARAMETERS ( SELENOGRAPH I C TRUE OFDATE ) 



2689.62 

KM 

ECC 

.336652 APF 168.644 DEG 


LAN 

147.750 

DEG 

INC 

11.9615 DEG TFP -1849.36 SEC 


RCA 

1784.15 

KM 

PALT 

46.0640 KM PER 208.618 MIN 


APO 

3595.08 

KM 

AALT 

1856.99 KM TA 

268.782 DEG 


LAT 

11.6705 

DEG 

LONG 

224.906 DEG 



5.6 LUNAR HARMONICS USED * NUM6ER2 BELLCOMM 


5.7 DATA ARC LENGTH' 3 HRS 0 MIN SOS= 3003.6 

5.8 DATA SUMMARY' 


STA 

NO. 

DATA 

TYPE 

START 

TIME 

, STOP 

TIME 

NUMBER 

POINTS 

STANDARD 

DEVIATION 

MEAN 

41 

C3 

329/0706 

329/0916 

159 

.2860 

.0729 

12 

CC3 

329/0650 

329/0916 

190 

.3559 

-.0991 


5.9 RESIDUAL PLOTS' NOT AVAILABLE 
5. 10 REM ARKS' ***EPOCH REPORT 



TIME OF REPORT' PREPARED BY' GEO. S. GOODWIN 

DAY 281 ” * 04 HR » 12 MIN GMT O.D. ANALYST 





5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 


D2- IG0S20-1 


5.1 O.D. IDENTIFICATION NO. 2F21P TAPE NO. 

ITEM NO. 2F21P 

5.2 EPOCH DAY 329 , 7 ' 21 1 15.180 GMT 5EQ . NO. 103 

~ HR MIN SEC COMPUTER B - 

5.3 STATE VECTOR ( SELENOCEN TR I C 1950.0} 

X -1760.4825 KM DX -.31828090 KM /SEC 

Y 251.94437 KM DY -1.5583365 KM/SEC . . 

Z 134.96077 KM DZ -1.0702160 Ki'./SEC ” 


5.4 STANDARD DEVIATIONS A PRIORI 



X 6.564 M DX .08260 M/S X 

Y 148.2 M DY .30619 M/S Y 

6.564 M 
14 8. '2 M 

DX 

DY 

•0826 M/S 
.3062 M/S 



Z 369.1 M DZ .42158 M/S Z 

369.1 M 

DZ 

.4216 M/S 


5.5 

CORRESPONDING ORBITAL PARAMETERS 

( SELENOGRAPHIC TRUE Ot-DAIt) 


SMA 

2690 «uU KM 

ECC .337037 

APF 

168.586 

0 cG 


LAN 

147.599 DEG 

INC 11.9436 DEG 

TFP 

25.1240 

SEC 


RCA 

1783.37 KM 

PALT 45.27 

86 KM 

PER 

203. 6b2 

MIN 


APO 

3596.62 KM 

AALT 1858. 

53 KM 

TA 

1.54743 

DEG 


LAT 

2.03218 DEG 

LONG 317.943 DEG 




5.6 

LUNAR 

: HARMONICS USED* 

NUMo£R2 

bELLCOMK 




5.7 

l 

DATA 

arc length* o 

HRS 28 MIN 

SOS 

= 2992.8 


5.8 

DATA 

SUMMARY * 







STA 

DATA START 

STOP 

NUMBER 

STANDARD 



NO. 

TYPE TIME 

TIME 

POINTS 

DEVIATION MEAN 


41 

C3 329/0706 

329/0916 

159 

O 

2860 

.0729 


12 

CC3 329/0650 

329/0916 

190 

• 

3559 

.0991 

5.9 

RESIDUAL PLOTS* NOT 

AVAILABLE 





5.10REMARKS* MAP TIME 

REPORT FOR 

SITE * F * 





TIME OF REPORT* PREPARED BY* GEO. S. GOODWIN 

DAY 281 , C4 .HR » 14 MIN GMT O.D. ANALYST 


1C 3 


liu UJ 



5. ORBIT DETERMINATION REPORT f LUNAR ELLIPSE] u - 1 

5 o 1 O.D, IDENTIFICATION NO. 2F22P TAPE NO. 

ITEM NO. 2F22P 

5.2 EPOCH DAY 329 » 6 * 50 ' 0.000 GMT SEQ. NO. 104 

HR MIN SEC COMPUTER 8 


5.3 STATE VECTOR ( SELENOCENTRI C 1950.0) 




X 

504.86057 

KM 


DX " 

1.4930995 

KM /SEC 




Y 

1914.3427 

KM 


DY - 

.13387301 

KM/ SEC 




Z 

1360.3336 

KM 


DZ - 

.10942925 

KM/SEC 



5.4 

STANDARD DEVIATIONS 



A 

PRIORI 




X 

25.86 M 

DX .00229 M/S 

X .0000 M 

DX 

.0000 M/S 




Y 

89.16 M 

DY .01538 M/S 

Y .0000 M 

DY 

.0000 M/S 




Z 

116.5 M 

DZ .05101 M/S 

Z .0 

GOO M 

DZ 

.0000 M/S 



5.5 

CORRESPONDING 

ORBITAL 

, PARAMETERS (SELENOGRAPhIC TRUE OFDATE) 



SMA 

2689.79 

KM 

ECC 

.336593 


APF 

166.083 

DEG 



LAN 

150.222 

DEG 

INC 

12.9470 

DFG 

TFP 

-1849.47 

* SEC 



RCA 

1784.43 

KM 

PALT 

46.3352 

KM 

PER 

208.638 

MIN 



APO 

3595.15 

KM 

AALT 

1857.06 

KM 

TA 

268.791 

DEG 



LAT 

12.4911 

DEG 

LONG 

224.721 

DEG 





5.6 

LUNAR HARMONICS USED' 

NUMBER2 BELLCOMM 





5.7 DATA ARC LENGTH' 6 HRS 10 MIN SOS= 128902 


5.8 DATA SUMMARY' 


STA 

NO. 

DATA 

TYPE 

START 

TIME 

STOP 

TIME 

Number 

POINTS 

STANDARD 

DEVIATION 

MEAN 

41 

C3 

329/0706 

329/0917 

160 

1.2953 

-.5708 

41 

CC3 

329/1023 

329/1247 

197 

2.0485 

1.2927 

12 

CC3 

329/0650 

329/0917 

191 

1.0807 

-1.1296 


5.9 RESIDUAL PLOTS' NOT AVAILABLE 


5 .10 REMARKS* ***EPOCH REPORT 


TIME OF REPORT' PREPARED BY* GEO.S . GOQDWI N 

DAY 281 > 04 HR >-53 MIN GMT O.D. ANALYST 


1x0 


^ J 








3b ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 


02 - 100 ^ 0 -’ 


5*1 

0 • D o 

IDENTIFICATION NO. 2F22P 


TAPE NO. 



5.2 

EPOCH DAY 329 , 7 • 21 ' 15. 

180 GMT 

ITEM NO. 
SEQ. NO. 

: 2F22P 

104 




HR MIN SEC 

COMPUTER 

I B 


5.3 

STAT 

E VECTOR tSELENOCENTRIC 1950.0) 





X - 

Y 

1760.2585 KM DX 

243.20003 KM DY 

-.32287740 KM/SEC 
-1.5410309 KM/SEC 




Z 

155.33452 KM DZ 

-1.0933312 KM/SEC 



5. A 

STANDARD DEVIATIONS 

A 

PRIORI 




MltlliW 

2.779 M 
38.00 M 

DX .0209 
DY .0731 

M/S 

M/S 



Z 88.87 M DZ .09703 M/S Z 

88.87 M 

DZ .0970 

M/S 


5.5 

CORRESPONDING ORBITAL PARAMETERS ( SEL ENOGRAPH I C TRUE 

OFDATE ) 



SMA 

LAN 

269u.20 KM ECC .336967 

15U.061 DEG INC 12.9305 DEG 

APF 166.036 DEG 

TFP 25.0387 SEC 



RCA 

APC 

1783.64 KM PALT 45.5467 KM 

3596.76 KM AALT 1858.67 KM 

PER 208.686 MIN 

TA 1.54179 DEG 



LAT 

2.75914 DEG LONG 317.944 DEG 




5.6 

LUNAR HARMONICS USED* NUMEER2 

BELLCOMM 




5.7 

DATA 

ARC LENGTH' 0 HRS 28 MIN 

SOS= 128635 


5.8 

DATA 

SUMMARY » 




4 


STA 

NO. 

DATA START STOP 

TYPE TIME TIME 

NUMBER 

POINTS 

STANDARD 

DEVIATION 

MEAN 



41 

C3 329/0706 329/0917 

160 

1.2953 

-.5708 


■ 

41 

12 

CC3 329/1023 329/1247 

CC3 329/0650 329/0917 


2.0485 

1.0807 

1.2927 

-1.1296 


5.9 

RESIDUAL PLOTS' NOT AVAILABLE 





5.10REMARKS* MAP TIME REPORT FOR 

SITE * F • 




TIME OF REPORT' PREPARED BY* GEO. S. GOODWIN 

DAY 281 , 04 HR » 55 MIN GMT O.D. ANALYST 


111 





D2- 100320-1. 


5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 


5.1 

O.D. 

IDENTIFICATION 

NO. 3F21P 


TAPE NO. 

5.2 

EPOCH DAY 52 , 0 

» 50 ' C.000 GMT 

ITEM NO. 3F21P 
SEQ. NO. 121 



HR 

MIN SEC 

COMPUTER G 

5.3 

STATE VECTOR (SELENOCENTRIC 1950.0} 



X - 

Y 

■2071.7509 KM 
1232.2623 KM 

DX 

OY 

-.40484929 KM/SEC 
-1.1406239 KM/SEC 


Z 

1457.9353 KM 

DZ 

-.43838565 KM/SEC 

5.4 

STANDARD DEVIATIONS 


A 

PRIORI 

i 

X 345.6 M DX .06683 M/S X 

Y 318.5 M DY .13104 M/S Y 

.0000 M 
.0000 M 

DX .0000 M/S 
DY .0000 M/S 


Z 764.7 M DZ .28169 M/S Z 

.0000 M 

DZ .0000 M/S 

5.5 

CORRESPONDING ORBITAL PARAMETERS 

(SELENO 

GRAPHIC TRUE OFDATE) 


SKA 

LAN 

2688.63 KM 
146.857 DEG 

ECC .335580 

INC 20.8369 DEG 

APF 183.429 DEG 

TFP -2750.72 SEC 


RCA 

APO 

1786.38 KM 

3590.38 KM 

PALT 48.2905 KM 
AALT 1852.79 KM 

PER 208.504 MIN 

TA 242.858 DEG 


LAT 

19.0066 DEG 

LONG 211.684 DEG 

- 

5.6 

LUNAR HARMONICS USED* NUMBER 2 

BELLCOMM 


5.7 

DATA 

ARC LENGTH' 3 

HRS 0 MIN 

SOS= 11096 

5.8 

DATA 

SUMMARY » 





STA 

NO. 

DATA START 

TYPE TIME 

STOP 

TIME 

NUMBER 

POINTS 

STANDARD 

DEVIATION MEAN 


62 

C3 52/0127 

52/0312 

175 ' 

.2861 -.0491 


62 

12 

CC3 52/0052 

C3 52/0054 

52/0113 

52/0113 

18 

20 

1.4476 -.5794 

1.2495 -.5091 

\ 

12 

CC3 52/0124 

52/0313 

198 

.2621 ' -.3148 

5.9 

RESIDUAL PLOTS' NOT 

AVAILABLE 



5. 10REMARKS ' ***EP0CH 

REPORT 




TIME 

OF REPORT' 

PREPARED BY' 

GEO. S . GOODWIN 


DAY 279 » 02 HR , 49 KIN GMT O.D. ANALYST 




5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) D2 z iOOS20-l 


5.1 O.D. IDENTIFICATION NO. 3F21P TAPE NO. 







Kammt n| 

5.2 EPOCH 

DAY 52 » 1 ' 






HR 

MIN SEC 

COMPUTER 

G 


5.3 STATE VECTOR ( SELENOCENTR I C 1950. U) 



X 

Y 

-573.09968 

-1584.5912 

KM 

tcft 


DX 

DY 

1.7198601 

-.24026538 

KM/ SEC 
KM/SEC 



2 

-603.89117 

KM 


DZ 

-.79955208 

KM /SEC 


- 5.4 

STANDARD DEVIATIONS 



A 

PRIORI 



X 

92.11 M DX .28716 M/S 

X 

92.11 M 

DX 

.2872 M/S 



Y 

184.7 M DY .30178 M/S 

Y 

184.7 M 

DY 

.3018 M/S 



Z 

396.5 M DZ .70925 M/S 

Z 

396.5 M 

DZ 

.7092 M/S 


5.5 

CORRESPONDING 

ORBITAL PARAMETERS 

(SELENOGRAPhIC TRUE CFDATE) 


SMA 

2689.51 

KM 

ECC 

.336142 

APF 

183.401 

DEG 


LAN 

146.533 

DEG 

INC 

20.8140 DEG 

TFP 

-132.606 

SEC 


RCA 

1785.45 

KM 

PALT 

47.3643 KM 

PER 

208.606 

M I N 


APO 

3593.57 

KM 

AALT 

1655. 

48 KM 

TA 

351.863 

DEG 


LAT 

1.68109 

DEG 

LONG 

322.106 DEG 





5.6 LUNAR HARMONICS USED' NUMBER 2 BELLCOMM 


5.7 DATA ARC LENGTH' 0 HRS 40 MIN 


SOS= 11073 


5.8 DATA SUMMARY' 



STA 

NO. 

DATA 

TYPE 

START 

TIME 

STOP 

TIME 

NUMBER 

POINTS 

STANDARD 

DEVIATION 

MEAN 

\ 

62 

C3 

52/0127 

52/0312 

175 

.2861 

-.0491 


62 

CC3 

52/0052 

5 2/Cl 13 

18 

1.4476 

-.5794 


12 

C3 

52/0054 

52/0113 

20 

1.2495 

-.5091 


12 

CC3 

52/0124 

52/0313 

198 

.2621 

-.3148 

5.9 RESIDUAL PLOTS' NOT AVAILABLE 


5 • 10REMARKS ' 

MAP TIME REPORT FOR 

SITE ' F * 




TIME OF REPORT' PREPARED BY' GEO. S .GOODWIN 

DAY 279 , 02 HR , 52 MIN GMT O.D. ANALYST 


113 









D2-100S20-! 

3. . -ORBIT DETCRMI NAT I ON REPORT (LUNAR ELLIPSE) . 

5.1 O.D. .1 DENT I F I CAT I ON r NO. 3F22P TAPE NO. 

ITEM MO. 3F22P 

5.2 EPOCH DAY 52 . 0 » 50 > 0.000 GMT SEQ. NO. 122 

HR MIN SEC COMPUTER B 



5.3 

STATE VECTOR (SELENOCENTRIC 1950 

).0 ) 


• 




X 

-2068.6523 KM 


DX 

-.40402910 KM/SEC 




Y 

1228. 32A6 KM 


DY 

-1.1A190A6 KM/SEC 




z 

1A65.6335 KM 


DZ 

-.A359A5A2 KM/SEC 

1 



5. A 

STANDARD DEVIATIONS 



A 

PRIORI 





X 

157.1 M DX .03102 M/S 

X 

.0000 M 

DX . 

0000 M/S 




Y 

138.6 M DY .06083 M/S 

Y 

.0000 M 

DY . 

0000 M/S 




Z 

337.8 M DZ . 1307A M/S 

Z 

.0000 M 

DZ . 

0000 M/S 



5.5 

CORRESPONDING ORBITAL PARAMETERS 

{ SELENOGRAPH I C 

TRUE OFDATE) 



SMA 

2688.82 KM 

ECC 

.335513 

APF 

183.130 

DEG 



LAN 

1A7.160 DEG 

rwc 

21.0868 DEG 

TFP 

-2750.75 

SEC 



RCA 

1786.68 KM 

PALT 

A8.5929 KM 

PER 

208.525 

MIN 



APO 

3590.95 KM 

AALT 

1852. 

86 KM 

TA 

2A2.872 

DEG 

' 


LAT 

19.19U6 DEG 

LONG 

211.652 DEG 



* 


5.6 

LUNAR HARMONICS USED' 

NUMBER2 

BELLCOMM 





5.7 

DATA ARC LENGTH' 6 

HRS 

10 MIN 

sos= 

265303 



5 08 DATA SUMMARY' 


STA 

NO. 

DATA 

TYPE 

START 

TIME 

STOP 

TIME 

NUMBER 

POINTS 

STANDARD 

DEVIATION 

MEAN 

62 

C3 

52/0127 

52/0312 

175 

2.0845 

.1136 

62 

CC3 

52/0052 ' 

52/0113 

18 

.4356 

-.1206 

12 

C3 

52/0054 

52/0113 

20 

.4326 

-.2458 

12 

CC3 

52/0124 

52/0643 

414 

2.5698 

-.2893 

5.9 RESIDUAL PLOTS' NOT AVAILABLE 


5. 10 REMARKS' ***£POCH REPORT 


TIME OF REPORT' PREPARED BY' GAYLE D. BARROW 

DAY 286 » 04 HR » 07 MIN GMT O.D. ANALYST 


114 . 







5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 



5.1 

O.D. 

IDENTIFICATION 

NO. 3F22P 

TAPE NO. 

5.2 

EPOCH DAY 52 , 1 

* 33 » 37.810 GMT 

ITEM NO. 3K22P 
SEQ. NO. 122 



HR 

MIN SEC 

COMPUTER B 

5.3 

STATE VECTOR ( SELENOCENTRIC 1950.0) 



X - 
Y - 

572.25617 KM 
1586.5493 KM 

DX 1.7168225 KM/SEC 

DY -.23709058 KM/SEC 


Z - 

600.42538 KM 

DZ -.80650922 KM/SEC 

5.4 

STANDARD DEVIATIONS 

A 

PRIORI 


X 45.04 M DX .13007 M/S X 45.04 M 

Y 85.55 M DY .13412 M/S Y 85.55 M 

DX .1301 M/S 
DY .1341 M/S 


Z 183.2 M DZ .31664 M/S Z 183.2 M 

DZ .3166 M/S 

5.5 

CORRESPONDING ORBITAL PARAMETERS ( SELENOGKAPHIC TRUE OFDATE) 

- 

SMA 

LAN 

2689.71 KM 
146.836 DEG 

ECC .336079 

INC 21.0658 DEG 

APF 183.103 DEG 

TFP -132.622 SEC 

» 

RCA 

APO 

1785.75 KM 
3593.66 KM 

PALT 47.6643 KM 
AALT 1855.57 KM 

PER 208.629 MIN 

TA 351.864 DEG 


LAT 

1.80678 DEG 

LONG 322.138 DEG 


5.6 

LUNAR HARMONICS USED 

» NUM8ER2 BELLCOMM 

■ 

5.7 

DATA 

ARC LENGTH' 0 

HRS 40 MIN 

SOS= 263120 

5.8 

DATA 

SUMMARY • 




STA 

NO. 

DATA START 

TYPE TIME 

STOP NUMBER 

TIME POINTS 

STANDARD 

DEVIATION MEAN 


62 

C3 52/0127 

52/0312 175 

2.0845 .1136 


62 

12 

CC3 52/0052 

C3 52/0054 

52/0113 18 

52/01 13_ 20 

.4356 -.1206 

.4326 -.2458 


12 

CC3 52/0124 

52/0643 414 

2.5698 -.2893 

5.9 

RESIDUAL PLOTS' NOT 

AVAILABLE 


5 . 10REMARKS • MAP TIME 

REPORT FOR SITE *F» 



TIME 

OF REPORT* 

PREPARED BY* 

GAYLE D. BARROW 


DAY 286 , 04 HR » 10 

MIN GMT 

O.D. ANALYST 







5. 

ORBIT 

DETERMINATION RFPORT f LUNAR ELLIPSE) 

.02- 

100:20-1 

.. 5.1 

0 • D » 

IDENTIFICATION MO. 3D21M 

TAPE NO. 


5js_2_ 

EPOCH 

DAY 48 , 19 » 42 ' 0.000 GMT 

ITEM NO. 
SEO. NO. 

3D21M 
73 ‘ 



HR MIN SEC 

COMPUTER 

1 . 

B 


5.3 STATE VECTOR ( SELENOCENTR I C 1950.0) 


X 

-192.83911 

KM 

DX 

-.91000935 

KM/SEC 

Y 

3099.6996 

KM 

DY 

-.31397558 

KM/SEC 

Z 

1656.3415 

KM 

DZ 

.18915394 

KM/SEC 

5.4 STANDARD DEVIATIONS 


A PRIORI 



X 19.88 M 
Y 110.3 M 

DX .03497 M/S X .0000 M 

DY .05595 M/S Y .0000 M 

DX . 
DY , 

.0000 M/S 
,0000 M/S 



Z 213.8 M 

DZ .07-228 M/S Z .0000 M 

DZ , 

.0000 M/S 


5.5 

corresponding 

ORBITAL 

. PARAMETERS ( SELENOGRAPHIC TRUE OFDATE ) 


SMA 

2688.91 

KM 

ECC .336573 

APF 

180.467 

DEG 


LAN 

190.539 

DEG 

INC 20.4395 DEG 

TFP 

-5178.65 

SEC 


RCA 

1783.89 

KM 

PALI 45.8031 KM 

PER 

208.536 

MIN 


APO 

-3593*92 

KM 

AALT 1855.83 KM 

TA 

196.569 

DEG 


LAT 

5.87243 

DEG 

LONG 206.560 DEG 




5.6 

LUNAR HARMONJCS USED' 

NUMBER2 BELLCOMM 




5.7 

DATA 

ARC LENGTH' 2 

HRS 40 MIN 

S0S = 

= 8944.6 


5.8 

DATA 

SUMMARY' 







sta 

DATA 

START 

STOP NUMBER 

STANDARD 



no. 

TYPE 

TIME 

TIME POINTS 

DEVIATION MEAN 


62 

C3 

48/2013 

48/2203 152 

.4752 

5244 


62 

CC3 

48/1942 

48/2003 20 

.0547. 

8359 


12 

CC3 

48/2013 

48/2157 166 

.6253 -• 

0378 


5.9 RESIDUAL PLOTS' NOT AVAILABLE 


5 . 1 OREMARKS 1 ***EPOCH REPORT 


TIME OF REPORT' PREPARED BY' GEO. S . G0OD.V IN - 

DAY 287 , 09 HR ♦ 12 MIN GMT O.D. ANALYST 










D2-1QQC2Q-1 


^ * 

5.1 

0 © D © 

IDENTIFICATION NO. 3D21M 

TAPE 

NO. 


5.2 

EPOCH 

DAY 49 » 7 • 32 ' 25.310 GMT 

I t Em' 
SEQ. 

/-rvLi ni 

NO. 

NO. 

1 T CD 

302 VA 
73 


5.3 STATE VECTOR ( SELENOCENTR IC 1950.0) 


■535.68462 

KM 

DX 

1.7362014 KM/SEC 

1587.4750 

KM 

DY 

-.23483835 KM/SEC 

•604.03678 

KM 

DZ 

-.78330650 KM/SEC 


5. A- STANDARD DEVIATIONS A PRIORI 



STA DATA START STOP NUMBER STANDARD 
NO. TYPE TIM E TIME POINTS DEVIATION MEAN 

62 C3 t8 / 2013 48/2203 152 .A752 
62 CC3 48/1942 43/2003 20 .0547 
12 CC3 48/2013 48/215 7 166 - .6253 











5, ORBIT DETERMINATION REPORT ( LUNAR ELLIPS 
5.1 O.D. I DENT I FI CATION NO. 3F21M 


D2- 100C20-1 




TAPE NO. 


5.2 

EPOCH DAY 

51 , 14 

' 25 • 0.000 GMT 

ITEM NO. 3F21M 
5EQ. NO. 123 




HR 

MIN SEC 

COMPUTER 6 

5.3 

STATE VECTOR 

(SELENOCENTRIC 1950.0) 



X - 

Y 

2075.5869 

1204.1526 

KM 

KM 

„DX -.39400765 KM/SEC 
DY -1.1491591 KM/SEC 


Z 

1452.2605 

KM 

DZ -.44345519 KM/SEC 

5.4 

STANDARD DEVIATIONS 

A 

PRIORI 


X 56.38 M 
Y 61.87 M 

DX .01148 M/S X .0000 M 

DY .01808 M/S Y .0000 M 

DX .0000 M/S 
DY .0000 M/S 


Z 132.5 M 

DZ .03703 M/S Z .0000 M 

DZ .0000 M/S 

5.5 

CORRESPONDING 

ORBITAL 

. PARAMETERS ( SELENOGRAPrt I C TRUE OFDATE ) 


SMA 

LAN 

2688.78 

152.919 

KM ' 
DEG 

ECC .336046 

INC 21.0325 DEG 

APF 182.925 DEG 

TFP -2720.68 SEC 


RCA 

APO' 

1785.23 

3592.34 

KM 

KM 

PALT 47.1387 KM 
AALT 1854.25 KM 

PER 208.521 MIN 

TA 243.560 DEG 


LAT 

19.2136 

DEG 

LONG 217.924 DEG 


5.6 

LUNAR HARMONICS USED' 

NUMBER 2 BELLCOMM 

■ 

5.7 

DATA 

ARC LENGTH* 2 

HRS 40 MIN 

SOS= 8831.7 

5.8 

DATA 

r 

SUMMARY « 





STA 

NO. 

DATA 

TYPE 

START 

TIME 

STOP NUMBER 

TIME POINTS 

STANDARD 

DEVIATION MEAN 


62 

CC3 

51/1425 

51/1642 229 

.4702 -.3234 


41 

C3 

51/1425 

51/1557 152 

.5258 -.1764 


5.9 RESIDUAL PLOTS' NOT AVAILABLE 
5. 10 REMARKS ' ***EPOCH REPORT 


TIME OF REPORT' PREPARED BY* GEO. S. GOODWIN 

DAY 287 , 06 HR , 16 MIN GMT O.D. ANALYST 


II 8 








5. ORBIT DETERMINATION REPORT {LUNAR ELLIPSE) 


P2- I00C2C-! 


5.1 O.D. IDENTIFICATION NO. 3F21M TAPE NO. 

If EM “NO. WZlK 

5.2 EPOCH DAY 52 , 1 » 33 » 37.810 GMT SEQ. NO. 123 

HR MIN SEC COMPUTER 6 

5.3 STATE VECTOR ( SELENOCEN TR 1 C 1950.0) 

X -568.92640 KM ' DX 1.7215080 KM/ SEC 

Y -1583.7229 KM DY -.23644436 KM/SEC 

Z -603.01402 KM DZ -.80178637 KM/SEC 


5.4 STANDARD DEVIATIONS A PRIORI 


X 

Y 

112.5 M 
26.79 M 

DX .06313 M/S 
DY .08913 M/S 

X 

Y 

112 

26. 

.5 M 
79 M 


0631 M/S 
0891 M/S 


Z 

84.71 M 

DZ .12955 M/S 

Z 

84. 

71 M 


1296 M/S 


5.5 CORRESPONDING 

ORBITAL PARAMETERS ( SELENOGRAPH I C 

TRUE OFDATE ) 

SMA 

2689.63 

KM 

ECC 

.337042 


APF 

183.323 


LAN 

146.668 

DEG 

INC 

20.9062 

DEG 

TFP 

-131.396 


RCA 

1783.12 

KM 

PALT 

45.0258 

KM 

PER 

203.620 


APO 

3596.15 

KM 

AALT 

1858 

.06 

KM 

TA 

351.918 


LAT 

1.69646 

DEG 

LONG, 

322. 

221 

DEG 


• 



5.6 LUNAR HARMONICS USED' NUMBER2 BELLCOMM 


5.7 DATA ARC LENGTH' 11 HRS 5 -MIN SOS= 3831.3 


5.8 DATA SUMMARY' 


sta 

DATA 

START 

STOP 

NUMBER 

STANDARD 


NO. 

TYPE 

TIME 

TIME 

POINTS 

DEVIATION 

MEAN 

62 

CC3 

51/1425 

51/1642 

229 

.4702 

-.3234 

41 

C3 

51/1425 

51/1557 

152 

.5258 

-.1764 


5.9 RESIDUAL PLOTS' NOT AVAILABLE 


5 . 10REMARKS ' MAP TIMc REPORT FOR SITE »F' 



TIME OF REPORT' PREPARED BY' GEO. S. GOODWIN 

DAY 287 » 06 HR , 21 MIN ..GMT O.D. ANALYST 










5. OKBI T DETERMINATION REPORT (LUNAR ELLIPSE) ^ 

D2-IC0 CC-t 

5.1 0 . D • "TDE'N TTFI CAT I ON NO. 163 IP TAPE NO. 

ITEM NO. 1631P 

5.2 EPOCH DAY - ZT2 T 15 • 45 T uTOTju GN1 SEU. Nu. 1 

HR MIN SEC COMPUTER B 


5.3 STATE VECTOR ( SELENOCENTR IC 1950.0) 


X 1281.1081 KM DX .85286698 KM/SEC 

Y -3090.5530 kY Dy ^TYYTbJV — K7T73ETT 

Z -874.22153 KM DZ .38319991 KM/SEC 


5.4 STANDARD DEVIATIONS A PRIORI 


X 37.49 M DX .02856 M/S X .0000 to DX .0000 M/S 

Y 274.5 M DY .05234 M/S Y .0000 to D7 .0000 M/S 

Z 922.1 M DZ .00599 M/S Z .0000 M DZ .0000 M/S 


5.5 CORRESPONDING ORalTAL PARAMETERS ( SELENOGRAPri I C TRUE OFDATE ) 


SMA 2765.68 KM ECC .296446 APF 184.317 DEG 

LAN 242.477 DEG INC 12.1498 DEG TfP -5021 .09 SEC 
RCA 1945.81 KM PALT 207.718 KM PER 217.530 MIN 

APO 3585.56 KM AALT 1847.47 KM TA 204. 164 DEG 

LAT 5.76028 DEG LONG 270.418 DEG 


5.6 LUNAR hARMONICS USED* TRIAXIAL MODEL 


5.7 DATA 

ARC LENGTH* 2 

HRS 0 MIN 

S0S= 657.82 

5.8 DATA 

SUMMARY ' 





sta 

DATA 

START 

STOP 

NUMBER 

STANDARD 


NO. 

TYPE 

TIME 

mm 




12 

CC3 

232/1947 

232/2133 

104 

.2400 

.0134 

61 

C3 

- 232/1945 

232/2058 

71 

.1225 

.0136 


5.9 RESIDUAL PLOTS * NOT AVAILABLE 


5 o 10REMARKS * ***EPOCH REPORT 


TIME OF REPORT' PREPARED BY* GEO. S . GOODW I N 

DAY 285 » 02 HR » 48 MIN GMT O.D. ANALYST 


120 










5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 


oioozr-i 



5.1 

O.D. IDENTIFICATION 

NO. 1B31P 

TAPE NO. 

ITEM NO. 1B31P 


5.2 

EPOCH DAY 232 , 21 

HR 

' 0 ' 36.930 GMT 

MIN SEC 

SEG. NO. 7 
COMPUTER B 


5.3 

STATE VECTOR ( SELENOCENTR I C 1950.0) 




X 884.10868 KM 

DX -1.6097464 KM/SEC 



Y 1575.7985 KM 

Z 832.93562 KM 

DY .74212011 KM/SEC 

DZ -.11833733 KM/SEC 


5.4 

STANDARD DEVIATIONS 

A 

PRIORI 



X 32.27 M DX .05191 M/S X 32.27 M 

DX .0519 M/S 



Y 161.2 M DY .04858 M/S Y 161.2 M 

Z 270.7 M DZ .39030 M/S Z 270.7 M 

DY .0486 M/S 
DZ .3903 M/S 


5.5 

CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE) 



SMA 2766.48 KM 

ECC .296661 

APF 184.339 DEG 



LAN 241.754 DEG 

RCA 1945.77 KM 

INC 12.1510 DEG 

PALT 207.679 KM 

TFP -483.553 SEC 
PER 217.624 MIN 



APO 3587.18 KM 

LAT 4.32914 DEG 

AALT 1849.09 KM 
LONG 41.1693 DEG 

TA 334.646 DEG 


5.6 

LUNAR HARMONICS USED 

' TRIAXIAL MODEL 



5.7 

DATA ARC LENGTH 1 1 

HRS 12 MIN 

SOS= 656.50 

* 

5.8 

DATA SUMMARY* 





STA DATA START 

STOP NUMBER 

STANDARD 



NO. TYPE TIME 

time POINTS 

DEVIATION MEAfi 



12 CC3 232/1947 

61 C3 232/1945 

232/2133 104 

232/2058 71 

.2400 .0134 

.1225 .0136 


5.9 

RESIDUAL PLOTS* NOT 

AVAILABLE 



5. 10 REMARKS 1 MAP TIME 

REPORT FOR SITE *B 

1 




• 

TIME OF REPORT* 

DAY 285 9 02 HR ♦ 51 

PREPARED BY* 
MIN GMT 

GEO. S. GOODWIN 
O.D. ANALYST 



““ODPL IB31P SEQ 7 1 


r 



-3 *>3 









5. 

ORBIT DETERMINATION REPORT 

(LUNAR 

ELLIPSE) 

D2~ 100220-1 

5.1 

0 .Do IDENTIFICATION NO. 1B32P 


TAPE NO. 
ITEM NO. 

1B32P 

5.2 

EPOCH DAY 232 , 19 « 45 ' 

HR MIN 

C.000 

SEC 

GMT 

SEQ. NO. 
COMPUTER 

8 

B, 

5.3 

STATE VECTOR (SELENOCENTRI C 

1950.0) 




X 1281.0001 KM 

DX 

.85320790 

KM/SEC 



Y -3088.4286 KM 
Z -879.91489 KM 

DY 

DZ 

.43388940 

.38326269 

KM/ SEC 
KM/SEC 


5.4 

STANDARD DEVIATIONS 


A PRIORI 



X 

17.81 

M 

DX .01422 

M/S 

X 

.0000 

M 

DX 

.0000 

M/S 

Y 

133.1 

M 

DY .02465 

M/S 

Y 

.0000 

M 

DY 

.0000 

M/S 

Z 

441.2 

M 

DZ .00410 

M/S 

Z 

.0000 

M 

DZ 

.0000 

M/S 


5.5 CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPHI C TRUE OFDATE) 



SMA 

2765.32 

KM 

ECC 

.296344 


APF 

183.926 

DEG 


LAN 

242.871 

DEG 

INC ' 

12.0974 

DEG 

TFP 

-5021.39 

SEC 


RCA 

1945.83 

KM 

PALT 

207.745 

KM 

PER 

217.487 

MIN 

- 

APO 

3584.80 

KM 

AALT 

1846.71 

KM 

TA 

204.147 

DEG 


LAT 

5.65997 

DEG 

LONG 

270.413 

DEG 




5.6 

LUNAR HARMONICS USED* 

TRIAXIAL MODEL 




5.7 

DATA 

ARC LENGTH* 5 

HRS 

40 MIN 


sos= 

20775 


5.8 

DATA 

SUMMARY* 









STA 

DATA 

START 

STOP 

NUMBER 

STANDARD 


NUT - 

TYPE 

TIME 

TT7TE 

POINTS 

DEVIATION 


12 

CC3 

232/1947 

233/0111 

259 

.8135 

-.0678 

61 

C3 

232/1945 

232/2058 

71 

.6972 

.4107 

5.9 RESIDUAL PLOTS* NOT AVAILABLE 


5 • 10REMARKS * ***EPOCH REPORT 


TIME OF REPORT' PREPARED BY' GEO.S.GOODW IN 

DAY 285 » 03 HR s 24 MIN GMT O.D. ANALYST 


133 











~ 5 ~. ORbIT DETERMINATION REPORT (LUNAR ELLIPSE) 7" 

D2-1G0S20-1 

"5.1 O.D. IDENTIFICATION NO. 1B32P TAPE NO. 

ITEM NO. 1832P 

5.2 EPOCH DAY 232 , 2l ' 0 ' 36.930 GMT SCO .',""(404 5 

HR MIN SEC COMPUTER B 


5.3 STATE VECTOR { SELENOCEN TR I C 1950.0) 


X 884.28018 KM DX -1.6099558 KM/SEC 

T 1574. ?9U4 KM DY .741/6369 KM/SbC 

Z 834.81092 KM DZ -.11604771 KM/SEC 


5.4 STANDARD DEVIATIONS A PRIORI 


X 17.18 M DX .02481 M/S X 17.18 M DX .0248 M/S 

7 7051 Dy“70'24"24"'M7S 7 76.95 M DY — .0242 M/S 

Z 127.6 M DZ .18891 M/S Z 127.6 M DZ .1889 M/S 


5.5 CORRESPONDING ORBITAL PARAMETERS < SELENOGRAPri I C TRUE OFDATE ) 


SKA 2766.11 KM ECC .296559 APF 183.943 DEG 

Tan 242.148 DEG THC 12.0986 DEG TFP -483.853 SET 

RCA 1945.80 KM PALT 207.706 KM PER 217.581 MIN 

AFO 3586.43 KM 44UT 1648.34 KM ' ~TA 334.632 DtG 
LAT 4.39007 DEG LONG 41.1610 DEG 


5.6 LUNAR HARMONICS USED' TRIAXIAL MODEL 


5.7 DATA ARC LENGTH’ 1 HRS 12 MIN SOS= 20761 


5.8 DATA SUMMARY’ 


STA 

DATA 

START 

STOP 

NUMBER 

STANDARD 


NO, 

TYPE 

TIME 

TIME 

POINTS 

DEVIATION 

MEAN 

12 

CC3 

232/1947 

233/0111 

259 

.8135 

-.0678 

61 

C3 

232/1945 

•232/2058 

71 

.6972 

.4107 


5.9 RESIDUAL PLOTS’ NOT AVAILABLE 


5 . 1QREMARKS » MAP TIME REPORT FOR SITE ’B* 


TIME OF REPORT' PKEPAkED BY' G'LO. 5. GOODwIN 

DAY 285 , 03 HR » 27 MIN GMT O.D. ANALYST 


133 





5 


ORBIT DETERMINATION REPORT {LUNAR ELLIPSE) 




5.1 O.D. IDENTIFICATION NO. 2b3lP TAPE MO. 

ITEM NO. 2B3IP 

5.2 EPOCH DAY 322 , 20 » 36 ' O.OOG GMT SEQ. NO. 25 

• HR MIN SEC COMPUTER G 


5.3 STATE VECTOR ( SELENOCENTRI C 1950.0) 


X 3445.6304 KM DX .29304433 KM/SEC 

Y -861.95118 KM DY .74587364 KM/SEC 

Z -538.04789 KM DZ .51424078 KM/SEC 


5. A STANDARD DEVIATIONS A PRIORI 


X 12.87 M DX .02299 M/S X .0000 M DX .0000 M/S , 

Y 572.9 M DY .29235 M/S Y .0000 M DY .0000 M/S 

Z 936.3 M DZ .43452 M/S Z .0000 M DZ .0000 M/S 


5.5 CORRESPONDING 0R3 1 TAl_ PARAMETERS ( SELENOGRAPHI C TRUE OFDATE) 


SMA 2689.55 KM ECC .336579 APF 164.574 DEG 

LAN 233.890 DEG INC 12.0319 DEG TFP 6061.82 SEC 

RCA 1784.30 KM PALT 46.2145 KM PER 208.610 MIN 

APO 3594.79 KM AALT 1856.70 KM TA 177.020 DEG 

LAT 356.226 DEG LONG 215.862 DEG 


5.6 LUNAR HARMONICS USED * TR I AXIAL MOON MODL 


5.7 DATA ARC LENGTH* 3 HRS 0 MIN SOS= 2579.3 

5.8 DATA SUMMARY' 


STA 

DATA 

START 

STOP 

NUMBER 

STANDARD 


NO. 

TYPE 

TIME 

TIME 

POINTS 

DEVIATION 

MEAN 

12 

CC3 

322/2036 

322/2300 

226 

.3398 

.1520 

61 

C3 

322/2037 

322/2144 

130 

.1159 

.0855 


5.9 RESIDUAL PLOTS' NOT AVAILABLE 


5 . 10REMARKS ' ***EPOCH REPORT 


TIME” OF REPORT* PREPARED DY* GTJTS'VGOOdwIN 

DAY 280 9 06 HR , 20 MIN GMT O.D. ANALYST 





5 . OKd i T DcT ERH I NA TION REPORT ( LUNAR ELLIP5L) “ 

JD2-1CCC20-1 


5.1 O.D. IDENTIFICATION NO. 2B31P 

tape no. 

ITEM NO. 

2B31P 


— ggfmw 

25 

HR MIN SEC 

COMPUTER 

G 


5j3STATE VECTOR ( SELENOCENTR I C 1950.0) 


* 

X - 

1726.8106 KM 


DX -.47035218 KM/SEC 


- 



Y 

380.04658 KM 


DY -1.5309149 KM/SEC 



- 


Z 

233.91473 KM 


DZ -1.0537022 KM/SEC 




5.4 

STANDARD DEVIATIONS 


A PRIORI 





X 1 

♦487 M DX .03737 M/S 

X 1.487 M 

DX .0374 

M/S 




Y 3U5.9 M DY .56/95 M/S 


~ 77 156 / 9 

177s - 




Z 489.7 M DZ .84250 M/S 

Z 489.7 M 

DZ .8425 

M/S 



5.5 

CORRESPONDING ORdITAL PARAMETERS ( SELENOGRAPri I C TRUE 

OFDATE) 



SMA 

2690.25 KM 

ECC 

.337062 

APF 164. 

637 

DEG 



LAN 

232.877 DEG 

INC 

12.0339 OFS 

turn mi i mi 

■enw 



RCA 

1783.46 KM 

PALT 

45,3750 KM 

PER 208. 

691 

MIN 



APO 

3597.03 KM 

AALT 



vjam 




LAT 

3.38117 DEG 

LONG 

36,7871 DEG 





5.6 

LUNAR HARMONICS USED 

' TRI AXIAL MOON MODL 





5.7 

DATA 

ARC LENGTH' 1 

HRS 

44 MIN 

S0s= 2579.3 



5.8 

DATA 

SUMMARY* 








STA 

DATA START 

STOP NUMBER 

STANDARD 






TYPE TIME 

TIKE POINTS 

UEVTA T I ON 

MEAN 



12 

CC3 322/2036 

322/2300 226 

.3398 

O 

issm 



61 

C3 322/2037 

322/2144 130 

.1159 

o 

0855 


5.9 

RESIDUAL PLOTS' NOT 

AVAILABLE 

• 





5.1QREMARK5' MAP TIME REPORT FOR SITE 'F' 


T IME OF REPORT * PREPARED BY* GtO'.S.GOODW IN' 

DAY 28Q t 06 HR , 23 MIN GMT O.D. ANALYST 


ODPL 2b3lP ITEM 25 
ITERATION NUMBER 0 


125 




5. 

ORBIT DETERMINATION 

REPORT (LUNAR ELLIPSE 

} D2-1C0C23T 

5.1 

0 . D . 

IDENTIFICATION 

NO. 2B32P 

TAPE NO. 

ITEM ‘NO. 2B32P 

5.2 

EPOCH DAY 322 » 20 

HR 

• 36 • 0.000 GMT 

MIN. SEC 

SEO. NO. 26 
COMPUTER 8 

5.3 

STATE VECTOR { SELENOCENTR I C 1950.0) 

* 

■ 

X 

3444.6010 KM 

* 

DX .29391455 KM/SEC 

• 

Y - 

Z - 

838.83202 KM 
577.56476 KM 

DY .75786525 KM/SEC 

DZ .49604053 KM/SEC 

5. A 

STANDARD DEVIATIONS 

A PRIORI 


X 18.72 M DX .00797 M/S X .0000 M 

DX .0000 M/S 


Y 440.0 M DY .22177 M/S Y .0000 M 

Z 742.4 M DZ .34322 M/S Z .0000 M 

DY ’.0000 M/S 
DZ .0000 M/S' 

5.5 

CORRESPONDING ORBITAL PARAMETERS < SELENOGRAPHIC TRUE OFDATE ) 


SMA 

2689.42 KM 

ECC .336526 

APF 158.916 DEG 


LAN ' 
RCA 

239.620 DEG 
1784.36 KM 

INC 11.0896 DEG 

PALT 46.2670 KM 

TFP 6061.19 SEC 

PER 208.595 MIN 


APO 

LAT 

3594.47 KM 
355.501 DEG 

AALT 1856.38 KM 
LONG 215.952 DEG 

TA 177.017 DEG 

5.6 

LUNAR HARMONICS USED' 

' TR I AXIAL MOON MODL 


5.7 

DATA 

ARC LENGTH* 6 

HRS 10 MIN 

SOS= 49460 

5.8 

DATA 

SUMMARY* 


. 


STA 

DATA START 

STOP NUM3ER 

STANDARD 



TYPE TIME 

TIME POINTS 


/ 

12 

61 

CC3 322/2036 

C3 322/2037 

323/0229 431- 

322/2144 130 

1.2262 .1251. 

.7390 .7312 

5.9 

RESIDUAL PLOTS' NOT 

AVAILABLE 



■_5» 10 REMARKS * ***EP0CH REPORT 


TIME OF REPORT ' PkEPAREu BY* GtO.S. GOODW IN 

DAY 285 > 07 HR » 35 MIN GMT O.D. ANALYST 




3L/2S 







5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 

D 2- 100320-1 

5.1 O.D. IDENTIFICATION NO. 2B32P TAPE NO. 

ITEM NO. 2B32P 

5.2 EPOCH DAY 322 , 22 » 23 ' 16.600 GiTT SEQ. NO. ZE 

HR MIN SEC COMPUTER B 


5.3 STATE VECTOR ( SELENOCENTR I C 1950.0) 


X -1726.7246 KM DX -.47147815 KM/SEC 

7 36 / • 3 i‘9 / / m D7 -1.5541932 — KM/ SEC 

Z 254.35359 KM DZ -1.018^152 KM/SEC 


5.4 STANDARD DEVIATIONS A PRIORI 


X 8.049 M DX .01480 M/S X 8.049 M DX .0148 M/S 
7 233.9 M bY .43100 M/S Y 233.9 M D7 .4311) M/S 
Z 389.4 M DZ .66468 M/S Z 389.4 M DZ .6647 M/S 


5.5 CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPril C TRUE OFDATE ) 

5MA 2690.11 KM ECC .337009 A PF 158.980 DEG 

LAN 238.605 DEG TNC 11.0914 DES [TP -17.0675 SET 

RCA 1783.52 KM PALT 45.4255 KM PER 208.675 MIN 

APO 3596.70 KM ATuTf 1858.61 KM TA 358.949 DPT 

LAT 4.14521 DEG LONG 36.9078 DEG 


5.6 LUNAR HARMONICS USED* TR I AXIAL MOON MODL 


5.7 DATA ARC 

LENGTH* 1 

HRS 44 

MIN 

SOS= 49460 


5.8 DATA SUMMARY* 

STA DATA 

START 

STOP 

- 

NUMBER 

STANDARD 


nit; TyPT 

TIME 

T I ME 


“POINTS 

—'DEVIATION 

PTE70T 

12 CC3 

322/2036 

323/0229 


431 

1.2262 


61 C3 

322/2037 

322/2144 


130 

.7390 

.7312 


5.9 RESIDUAL PLOTS* NOT AVAILABLE 


5 . 10REMARK5 * MAP TIME REPORT FOR SITE *B* 


TIME OF REPORT* PREPARED BY* GEO.S. GOODWIN 

DAY 285 » 07 HR » 39 MIN GMT O.D. ANA! Y4T 










5. 

ORBIT DETERMINATION 

REPORT (LUNAR ELLIPSE 

> I^-iCGC2CM 

5.1 

O.D. 

IDENTIFICATION 

NO. 2D31P 


TAPE NO. 




- 



ITEM NO. 2D31P 

5.2 

EPOCH DAY 326 » 22 

* 45 * 0.000 GMT 

SEQ. NO. 56 




HR 

MIN SEC 

COMPUTER B 


5.3 

STATE VECTOR { SELENOCENTR'I C 1950 

.0) 




X 

2598.5193 K.>. 

DX 

-.89417881 KM/SEC 



Y 

1408.7926 KM 

DY 

.60156715 KM/SEC 



Z 

1012.5049 KM 

DZ 

.39225340 KM/SEC 


5.4 

STANDARD DEVIATIONS 


A PRIORI 



X 21.94 M DX .00871 M/S X 

.0000 M 

DX .0000 M/S 



Y 171.6 M DY .05272 M/S Y 

.0000 M 

DY .0000 M/S 



Z 185.5 M DZ .10006 M/S Z 

.0000 M 

DZ .0000 M/S 


5.5 

CORRESPONDING ORBITAL PARAMETERS 

(SELENOGRAPHIC TRUE OFDATE ) 


SMA 

2689.43 KM 

ECC .338299 

APF 167.426 

DEG 


LAN 

178.924 DEG 

INC 11.9335 DEG 

TFP -3530.13 

SEC 


RCA 

1779.60 KM 

PALT 41.5101 KM 

PER 208.596 

MIN 


APO 

3599.26 KM 

AALT 1861. 

17 KM 

TA 225.351 

DEG 


LAT 

6.42747 DEG 

LONG 211.135 DEG 



5.6 

LUNAR HARMONICS USED* TRIAXIAL 

MOON MODL 



5.7 

DATA 

ARC LENGTH* 2 

HRS 50 MIN 

SOS= 1392.1 


5.8 

DATA 

SUMMARY » 






STA 

DATA START 

STOP 

NUMBER 

STANDARD 



NO. 

TYPE TIME 

TIME 

POINTS 

DEVIATION MEAN 


12 

CC3 326/225 2 

327/0109 

113 

.2470 

0805 * 


61 

C3 326/225U 

327/0109 

131 

.2367 

0192 

5.9 

RESIDUAL PLOTS* NOT 

AVAILABLE 




5 • 10REMARKS * ***EPOCH 

REPORT 





TIME OF REPORT 1 PREPARED BY’ GEO. S. GOODWIN 

DAY 281 » 06 HR * 04 MIN GMT O.D. ANALYST 




1-28 







SE ) 


B2-IGGCZC-1 


D. ORBIT DETERMTNaT ION kEPuRT (LUNAR ELL 

5'.T "0 . 0 1DEN7T FTCa rrOTTNl) . "2'D'3lP rAPE NO. 

ITEM NO. 2D31P 

3.2 EPOCH DAY 326 , 23 « 4? > 13.720 — SFT SEQ. NO. 5^ 

HR MIN SEC COMPUTER B 


5.3 STATE VECTOR ( SELENOCENTR I C 1950.0) 


X -1789.3642 KM DX -.07403247 KM/SEC 

Y -7.4378709 KM DY -1.5779244 KM/ SEC 

Z -41.068748 KM DZ -1.0773445 KM/SEC 


5.4 STANDARD DEVIATIONS A PRIORI 



X 1 

.352 M DX .02399 M/S X 1.352 M 

DX .0240 M/S 


Y 20.67 M DY .16282 M/S Y 20.67 M 

Z 19.29 M DZ .23718 M/S Z 19.29 M 

DY .1628 M/S 
DZ .2372 M/S 

5.5 

CORRESPONDING ORBITAL 

. PARAMETERS ( SELENOGRAPH I C TRUE OFDATE ) 


SMA 

2690.47 K* 

ECC .338742 

APF 167.510 DEG 


LAN 

RCA 

178.330 DEG 
1779.09 KM 

INC 11.9339 DEG 

PALT 41.0047 KM 

TFP '203.094 SEC 

PER 208.717 MIN 


APO 

LAT 

3601.84 KM 
359.995 DEG 

AALT 1863.75 KM 
LONG 358.352 DEG 

TA 12.5122 DEG 

5.6 

LUNAR HARMONICS USED* 

TR I AXIAL MOON MODL 


5.7 

DATA 

ARC LENGTH* 0 

HRS 59 MIN 

SOS= 1392.1 

5.8 

DATA 

SUMMARY* 




STA 

DATA START 

STOP NUMBER 

STANDARD 


NO. 

TYPE TIME 

TIME POINTS 

DEVIATION MEAN 


12 

61 

CC3 326/2252 

C3 326/2250 

327/0109 113 

327/0109 131 

,2470 -.0805 

.2367 .0192 


5.9 RESIDUAL PLOTS* NOT AVAILABLE 

5.10REMARKS* MAP TIME REPORT FOR SITE *D* 


TIME OF REPORT* PREPARED By* G'E'O.S . OOODw IN 

'DAY 281 » 06 HR , 07 MIN GMT O.D. ANALYST 














5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 

ITEM NO. 2P32P 

5.1 O.D. IDENTIFICATION NO. 2D32P TAPE NO. 

5.2 EPOCH DAY 326 , 22 ' 45 » 0.000 GMT SEQ. NO. 57 

HR MIN SEC COMPUTER B 


5.3 STATE VECTOR ( SELENOCENTRIC 1950.0) 


X 2598.1276 KM DX -.89428085 KM/SEC 

Y 1411.9138 KM DY .60270703 KM/SEC 

Z 1008.5451 KM DZ .39040181 KM/SEC 


5.4 STANDARD DEVIATIONS A PRIORI 


X 17.93 M DX .00713 M/S X .0000 M DX .0000 M/S 
Y 138.3 M DY .04347 M/S Y .0000 M DY .0000 M/S 
Z 149.1 M DZ .08317 M/S Z .0000 M DZ .0000 M/S 


5.5 CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPHI C TRUE OFDATE) 


SMA 2689.29 KM ECC .338262 APF 167.435 DEG 

LAN 178.925 DEG LNC 11.7636 DEG TFP -3529.95 SEC 

RCA 1779.61 KM PALT 41.5194 KM PER 208.581 MIN 

APO 3598.98 KM AALT 1660.89 KM TA 225.353 DEG 

LAT 6.33856 DEG LONG 211.161 DEG 


5.6 LUNAR HARMONICS USED' TRIAXIAL MOON MODL 


5.7 

DATA 

ARC 

LENGTH' 6 

HRS 10 

MIN 

SOS= 18833 

5.8 

DATA 

SUMMARY » 



- 

- 


STA 

NO. 

DATA 

TYPE 

START 

TIME 

STOP 

TIME 

NUMBER 

POINTS 

STANDARD 

DEVIATION 

MEAN 


12 

CC3 

326/2252 

327/0439 

229 

.8137 

.0362 


61 

C3 

326/2250 

327/0109 

131 

.5096 

.2938 

5.9 

RESIDUAL 

PLOTS' NOT 

AVAILABLE 




5 • 10REMARKS ' 

***EP0CH 

REPORT 





TIME OF REPORT' PREPARED BY' GEO. S . GOODWI N 

DAY 281 , 06 HR , 31 MIN 5R7 OTDV 'ANALYST 


X 35 








d?~ic l;:-, 


5 « 

ORBIT DETERMINATION 

REPORT (LUNAR ELLIPSE) 


5,1 

O.D, 

IDENTIFICATION 

NO. 2D32P 

TAPE NO, 

ITEM NO. 2D32P 

1 5.2 

EPOCH DAY 326 » 23 

HR 

_ * 47 1 13.720 5MT 
MIN SEC 

S'ECi. W. 57 
COMPUTER B 

5.3 

STATE VECTOR ( SELENOCENTRIC 1950.0) 




X - 

1789.3804 KM 

DX -.07354521 KM/SEC 



Y - 
Z - 

7.9536041 KM 
41.411242 KM 

UY -1. 6610927 KM/ SEC 
DZ -1.0726424 KM/SEC 


5. A 

STANDARD DEVIATIONS 

A PRIORI 



X . 

9817 M DX .01962 M/S X .9817 M 

DX .0196 M/S 



Y 15.60 M DY .13275 M/S Y 15.60 M 

Z 17.60 M DZ • 19450 M/S Z 17.60 M 

TTY . 1327 M/S 
DZ .1945 M/S 


5.5 

CORRESPONDING ORBITAL PARAMETERS { SELENOGRAPHIC TRUE OFDATE ) 


SMA 

2690.33 KM 

ECC .338705 

APF 167.518 

DEG 


"LATT 

RCA 

178.331 DEG 
1779.10 KM 

tnt: ii . /6LO decs 

PALT 41.0135 KM 

TFP— 203.277“ 

PER 208.701 



MIN 


AHO 

lat 

3601.56 KM 
356.992 DEG 

“A ALT 1863 .'47 KM 
LONG 358.371 DEG 


mm 

5.6 

LUNAR HARMONICS USED* TRIAXIAL MOON MODL 



5.7 

DATA 

ARC LENGTH* 0 

HRS 59 MIN 

SOS= 18810 


5.8 

DATA 

SUMMARY • 





STA 

DATA START 

STOP NUMBER 

STANDARD 



NO. 

TYPE TIME 

TIME POINTS 

DEVIATION MEAN 


12 

61 

CC3 326/2252 

C3 326/2250 

327/0439 229 

327/0109 131 

.8137 

.5096 . 

0362 

2938 

5.9 

RESIDUAL PLOTS* NOT 

AVAILABLE 



5. 10REMARKS * MAP TIME 

REPORT FOR SITE *D* 




TIME OF REPORT* PREPARED BY* GEO. S. GOODWIN 

DAY 281 ♦ 06 HR o 34 MIN GMT O.D. ANALYST 


ODPL 2D32P SEQ 57 
.ITERATION NUMBER 0 


. 131 








D2- !00£20~1 



5. 

ORBIT DETERMINATION 

REPORT (LUNAR ELLIPSE) 



1 5.1 

O.D. 

. IDENTIFICATION 

NO. 3D31P 

TAPE NO. 
ITEM NO. 

. 3D31P 


5.2 

EPOCH DAY 49 . 6 

HR 

• 13 * G.000 GMT 

MIN SEC 

SEO. NO. 74 
COMPUTER B 


5.3 

STATE VECTOR [ SELENOCENTR I C 1950.0) 





X - 

•493.29566 KM 

DX -.89229730 KM/SEC 




Y 

Z 

2963.1811 KM 
1735.9724 KM 

.DY -.43521053 KM/SEC 
DZ .13132468 KM/SEC 



5.4 

STANDARD DEVIATIONS 

A PRIORI 

• 



X 115.9 M DX .14795 M/S X .0000 M 

DX .0000 

M/S 

• 


Y 469.3 M DY .21580 M/S Y .0000 M 

2 828.3 M D2 .29132 M/S Z .0000 M 

DY .0000 
DZ .0000 

M/S 

M/S 


5.5 

CORRESPONDING ORBITAL PARAMETERS ( SEL ENOGRAPn I C TRUE 

OFDATE ) 



SMA 

2688.91 KM 

E.CC .337001 

APF 181. 

287 DEG 



LAN 

RCA 

184.215 DEG 
1782.74- KM 

INC 21.1899 DEG 

PALT 44.6547 KM 

TFP -4854 
PER 208. 

.31 SEC 
536 MIN 



APO 

LAT 

3595.08 KM 
8.13263 DEG 

AALT 1856.99 KM 
LONG 205.845 DEG 

TA 201. 

753 DEG 


5.6 

LUNAR HARMONICS USED' 

1 TR I AXIAL MOON MODL 



' 

5.7 

DATA 

ARC LENGTH* 3 

HRS 0 MIN 

SOS= 1191.6 


5.8 

data 

SUMMARY* 


t 




STA 

DATA START 

STOP NUMBER 

STANDARD 




NO. 

TYPE TIME 

TIME P'OI NTS 

DEVIATION 

MEAN 



41 

41 

C3 49/0614 

CC3 49/0705 

49/0652 39 

49/0834 181 

.0639 

.3198 

-.0769 

-.0499 



12 

12 

C3 49/0706 

CC3 49/0613 

49/0709 4 

49/0659 43 

.0094 

.0852 

.3833 

-.0391 


5.9 

RESIDUAL PLOTS* NOT 

AVAILABLE 




5.10REMARKS* ***EPOCH 

REPORT 




TIME OF - REPORT* 

PREPARED BY* 

Gh'O.S. GOODWIN 


DAY 277 , 06 HR , 00 MIN 

GMT 

O.D. ANALYST 





5 _ 




Q2 r 

i 00820-1 


5.1 

O.D. IDENTIFICATION NO. 3D31P 


TAPE NO. 
ITEM NO. 

3D31P 


5.2 

EPOOh DAY 49 , / ' 32 ' 

HR MIN 

25.310 

SEC 

— GTTT 

SEO. NO. 
COMPUTER 

74 

B 


5.3 

STATE VECTOR ( SELENOCENTR IC 

1950.0) 





X -533.83784 KM 

DX 

1.7257607 

KM/SEC 




Y -1588.8064 KM 
Z -611.42191 KM 

DY - 
DZ - 

.21845210 

.80451949 

KM/SEC 
KM /SEC 



5. A 

STANDARD DEVIATIONS 


A PRIORI 





X 79.72 M DX .29782 M/S 

X 79. 

72 M 

DX . 

2978 M/S 




Y 14.40 M DY .53606 M/S 

Z 106.0 M DZ .78248 M/S 

Y 14. 
Z 106 

40 M 
.0 M 

DY . 
DZ . 

5361 M/S 
7825 M/S 



5.5 

CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPHI C 

TRUE OFDATE ) 



SMA 2689,97 KM E£C 

.337509 


APE 

181.338 

DEG 



LAN 183.467 DEG INC 

RCA 1782.08 KM PALT 

21.1918 

43.9926 

DEG 

KM 

TFP 

PER 

-88.7354 

208.660 

SEC 

MIN 



APO 3597.87 KM AALT 

LAT 1.49212 DEG LONG 

1859.78 

359.614 

KM 

DEG 

TA 

354.532 

DEG 


5.6 

LUNAR HARMONICS USED' TRIAXIAL MOON MODL 





5.7 

DATA ARC LENGTH' 1 HRS 

16 MIN 


SOS= 

1190.3 




5.8 D.ATA SUMMARY' 


- 

STA 

DATA 

START 

STOP 

NUMBER 

STANDARD 




NO. 

TYPE 

TIME 

TIME 

P'01 NTS 

DEVIATION 

MEAN 

- 


41 

C3 

49/0614 

49/0652 

39 

.0639 

-.0769 


* 

41 

CC3 

49/0705 

-49/0834 

181 

.3198 

-.0499 



12 

C3 

49/0706 

49/0709 

4 

.0094 

.3833 



12 

CC3 

49/0613 

49/0659 

43 

.0852 

-.0391 


5.9 RESIDUAL PLOTS' NOT AVAILABLE 


5 • 10REMARKS • 

MAP TIME REPORT FOR 

SITE »D* 



- 


TIME OF REPORT' PREPARED BY * GEO. S. GOODWIN 

DAY 277 , 06 HR , 02 MIN GMT O.D. ANALYST 


ODPL 2D31P 
ITERATION NUMBER 


0 













5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 
5.1 0 • D « IDENTIFICATION NO. 3D32P — — 


'x>2~ 100820-1 


TAPE NO. 

ITEM NO. 3D32P 


5.2 

EPOCH DAY 49 , 6 

HR 

. 13 . 
MIN 

0.0U0 GMT 
SEC 

SEQ. NO. 
COMPUTER 

75 

a 

5.3 

state vector (SELENOCENTRIC 

: 1950.0) 




X 

—494 .54931 KM 


DX 

-.89397513 KM/SEC 



Y 

2968.3888 KM 

* 

DY 

-.43274821 KM/SEC 


, 

_Z 

1726.6104 KM 


DZ 

.12804637 KM/SEC 


5. A 

standard deviations 



A PRIORI 



X 

34.82 M DX .05147 M/S 

X 

.0000 M 

DX .0000 

M/S 


Y 

158.5 M DY .07578 M/S 

Y 

.0000 M 

DY .0000 

M/S 


z 

282.2 M DZ .10240 M/S 

Z 

.0000 M 

DZ .0000 

M/S 

5.5 

CORRESPONDING orbital parameters (SELENCGRAPHIC true 

OFDATE) 


SMA 

2688.88 KM 

ECC 

.336989 

APF 181. 

124 DEG 


LAN 

184.350 DEG 

INC 

20.8592 DEG 

TFP -4854 

.41 SEC 


RCA 

1782.75 KM 

PALT 

44.6635 KM 

PER 208. 

532 MIN 


APO 

3595.00 KM 

AALT 

1856 

.91 KM 

TA 201. 

751 DEG 


lat 

7.95579 DEG 

LONG 

205.1 

B 66 DEG 



5.6 

LUNAR HARMONICS USED' 

' TRIAXIAL 

MOON MODL 

• 


5.7 

DATA ARC LENGTH' 6 

HRS 

10 MIN 

SOS= 3301.5 

5.8 

DATA SUMMARY* 







STA 

DATA START 

STOP 

NUMBER 

STANDARD 



NO. 

TYPE TIME 

TIME 

POINTS 

DEVIATION 

MEAN 


41 

C3 49/0614 

49/0652 

39 

.0562 

-.1298 


41 

CC3 49/0705 

49/1203 

412 

.3750 

-.0051 - 


12 

C3 49/0706 

49/0709 

4 

.0174 

.3010 


12 

CC3 49/0613 

49/0659 

43 

.0908 

-.0887 

5.9 

RESIDUAL PLOTS' NOT 

AVAILABLE 





5 . 10REMARK5 » ***EPOCH REPORT 


TIME OF REPORT' PREPARED BY' GEO. S. GOODWIN 

DAY 277 » 06 HR , 37 MIN GMT O.D. ANALYST 


134 



5. 

ORBIT DETERMINATION' K 

EPORT (LUNAR ELLIPSE) 

P2-I00E2C-1 

5.1 

O.D. IDENTIFICATION NO. 3D32P 

TAPE NO. 

ITEM NO. 3D32P 

5.2 

EPOCH DAY 49 » T 

HR 

* 32 * 25.310 GMI 
MIN SEC 

SEO * NO • / 5 
COMPUTER B 

5.3 

STATE VECTOR { SFLENOCENTR IC 1950.0) 



X -534.78001 KM 

DX 1.7290627 KM/SEC 


Y -1588.9581 KM 
Z -610.23534 KM 

DY -.2245081/ KM/SEC 
DZ -.79567739 KM/SEC . 

5* A 

STANDARD DEVIATIONS 

A PRIORI 


X 29.35 M DX .10144 M/S X 29.35 M 

DX .1014 M/S 


— 3.690 M DY .18553 M/S 7 3.690 M 

Z 33.10 M DZ .27246 M/S Z 33.10 M 

UY .1855 M/S 
DZ .2725 M/S 

5.5' 

CORRESPONDING ORBITAL 

. PARAMETERS ( SELENOGRAPH IC TRUE OFDATE ) 


SMA 2689.94 KM 

ECC .337498 

APF 181.175 DEG 


LAN 183.602 DEG 

RCA 1782.09 KM 

INC 20.8610 DEG 

PALT 43.9992 KM 

TFP -88.8319 SEC 
PER 208.655 MIN 


APO 3597.79 KM 

LAT 1.52976 DEG 

AALT 1859.70 KM 
LONG 359.563 DEG 

TA 354.526 DEG 

5.6 

LUNAR HARMONICS USED * 

TR I AXIAL MOON MODL 


5.7 

DATA ARC LENGTH* 1 

HRS 16 MIN 

SOS= 3196.4 

5.8 

DATA SUMMARY* 




STA DATA START 

STOP NUMBER 

STANDARD 


"NO; TYPE TIME 

- TIME POINTS 

DEVIATION MEAN 


41 C3 49/0614 

41 CCS 49/0705 

49/0652 39 

49/1203 412 

.0562 -.1298 

.3750 -.0051 


12 C3 49/0706 

12 CC3 49/0613 

49/0709 4 

49/0659 43 

.0174 .3010 

.0908 -.0887 

5.9 

RESIDUAL PLOTS* NOT 

AVAILABLE 


5 . 10REMARKS 1 MAP TIME 

REPORT FOR SITE *D* 

• 




TIME OF REPORT* 

DAY 277 ♦ 06 HR » 39 

PREPARED BY* GEO. S. GOODWIN 
MIN GMT O.D. ANALYST 








- 


_ 

135 



ODPL 3D32P 
ITERATION NUMBER 


0 









5. 

ORBIT DETERMINATION 

REPORT 

(LUNAR ELLIPSE] 

1 02- 1 




5.1 

O.D. 

IDENTIFICATION 

NO. 2F31P 


TAPE NO. 
ITEM NO. 

N . A • 



5.2 

EPOCH DAY 329 , 6 

HR 

« 50 * 

MIN 

0.000 GMT 
SEC 

SEQ. NO. 106 
COMPUTER B 


• 

5.3 

STATE VECTOR ( SELENOCENTR I C 1950.0) 

• 





X 

499.45936 KM 


DX 

-1.4925780 KM/SEC 





Y 

Z 

1936.4487 KM 
1330.0229 KM 


DY 

DZ 

-.12998332 KM/SEC 
-.12213260 KM/SEC 




5.4 

STANDARD DEVIATIONS 

4 


A PRIORI 





X 96.09 M DX .01124 M/S 

X 

.0000 M 

DX .0000 M/S 





Y 354.8 M DY .05362 M/S' 

Z 483.5 M DZ .19853 M/S 

Y 

Z 

.0000 M 
.0000 M 

DY .0000 M/S 
DZ .0000 M/S 




5»5 

CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPHIC TRUE OFDATE) 




SMA 

2689.35 KM 

ECC 

.336794 

APF 168.871 

DEG 




LAN 

RCA 

147.539 DEG 
1783.59 KM 

INC 

PALT 

11.8864 DEG 
45.5038 KM 

TFP -1849.00 
PER 208.587 

' SEC 
MIN 


• 


APO 

LAT 

3595.11 <M 
11.6069 DEG 

AALT 

LONG 

1857 

224. 

.02 KM 
914 DEG 

TA 268.766 

DEG 



5.6 

LUNAR HARMONICS USED 

* TRIAXIAL 

MOON MODL 





5.7 

DATA 

ARC LENGTH* 3 

HRS 

0 I 

MIN 

SOS= 1367.7 


' 


5.8 

data 

SUMMARY* 



- 






STA 

DATA START 

STOP 

NUMBER 

STANDARD 





NO. 

TYPE , TIME 

TIME 

POINTS 

DEVIATION 1 

MEAN 




41 

12 

C3 329/0706 

CC3 329/0650 

329/0916 

329/0916 

159 

190 

.2249 

.2292 

.0250 

.1239 


5.9 RESIDUAL PLOTS * NOT AVAILABLE 


5 . 10REMARKS ' ***EPOCH REPORT 



TIME OF REPORT * PREPARED BY' GEO. S. GOODWIN 

DAY 277 , 02 HR , 55 MIN GMT O.D. ANALYST 









ellipse! 


5. ORBIT DETERMINATION REPORT (LUNAR 


02-100 JIG- 



5*1 

O.D. 

IDENTIFICATION NO. 2F31P 


TAPE NO. 
ITEM NO. 

2F31P 


5.2 

EPOCH DAY 329 , T 

HR 

• 21 ’ 15.160 GMT 
MIN SEC 

SEU. NO. 
COMPUTER 



5.3 

STATE VECTOR ( SELENOCENTR I C 1950.0) 






X - 

1760.5103 KM 

DX 

-.31801010 KM/SEC 





Y 

Z 

252.94487 KM 
132.49246 KM- 

DY 

DZ 

-1.5591697 KM /SEC 
-1.0690836 KM/SEC 




5,4 

STANDARD DEVIATIONS 


A PRIORI 





X 5 

.947 M DX .07847 M/S X 

5.947 M 

DX .0785 

M/S 

- 



Y 141.2 M DY .29146 M/S Y 

Z 353.3 M DZ .^0199 M/S Z 

141.2 M 

353.3 M 

DY .2915 
DZ .4020 

KTs - 

M/S 



5.5 

CORRESPONDING ORBITAL 

. PARAMETERS ( SEL ENOGRAPHI C TRUE 

OFDATE) 



SMA 

2689.92 KM 

ECC .337026 

APF 168. 

924 

DEG 



LAN 

RCA 

147.235 DEG 
1783.34 KM 

INC 11.8877 DEG 

PALT 45.2548 KM 

TFP 25.7230 

PER 208.653 

SEC 

MIN 



APO 

LAT 

3596.49 KM 
1.94662 DEG 

AALT 1858 
LONG 317. 

.40 KM 
943 DEG 

TA 1.58434 

DEG 


5,6 

LUNAR HARMONICS USED* 

TRIAXIAL 

MOON MODL 





5,7 

DATA 

ARC LENGTH* 0 

HRS 28 

MIN 

SOS= 1365.0 


> 

'5.8 

DATA 

SUMMARY * 








sta 

DATA START . 

STOP 

NUMBER 

STANDARD 





NO. 

TYPE TIME 

TIME 

POINTS 

DEVIATION 

MEAN 



41 

12 

C3 329/0706 

CC3 329/0650 

329/0916 

329/0916 

159 

190 

.2249 

.2292 

““ * 

0250 

1239 


5.9 

RESIDUAL PLOTS > NOT 

AVAILABLE 






5 • 10REMARKS * MAP TIME REPORT FOR SITE »F* 


TIME OF REPORT • PREPARED BY* GEO.S. GOODW IN 

DAY 277 ♦ 02 HR , 58 MIN GMT O.D. ANALYST 


0d'PL""2F31P — MODEL" ChEK — RIM 

ITERATION NUMBER 0 


137 







5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 
5.1’ Q.D. IDENTIFICATION NO. 2F32P 


D2-IC0:2C-t 


TAPE NQ< 


N . A. 



5.2 

EPOCH DAY 329 , 6 

HR 

» 50 
MIN 

' 0.000 GMT 

SEC 

SEQ. NO. 
COMPUTER 

107 

B 


5.3 

STAT 

E VECTOR (SELENOCENTRIC 1950.0) 





X 

500.85466 'CM 


DX 

-1.4928270 KM/SEC 




Y 

1932.1403 KM 


DY 

-.13056941 KM/SEC 




Z 

1335.4012 KM 


DZ 

-.11951377 KM/SEC 


• 

5. A 

STANDARD DEVIATIONS 



A PRIORI 




X 26.58 M DX .00302 M/S 

X 

.0000 M 

DX .0000 M/S 



Y 95.08 M DY .01616 M/S 

Y 

.0000 M 

DY .0000 M/S 



Z 128.2 M D7 .05592 M/S 

Z 

.0000 M 

DZ .0000 M/S 


5.5 

CORRESPONDING ORBITAL PARAMETERS { SELENOGRAPH I C TRUE 

OFDATE) 



SMA 

2689.25 KM 

E-CC 

.336797 

APF 168.278 DEG 



LAN 

148.099 DEG 

INC 

12.0798 DEG 

TFP -1848. 

68 SEC 



RCA 

1783.52 KM 

PALT 

45.4312 KM 

PER 208.576 MIN 



APO 

3594.98 KM 

AALT 

1856 

.89 KM 

TA 268.773 DEG 



LAT 

11.7682 DEG 

LONG 

224. 

B67 DEG 



• 

5.6 

LUNAR HARMONICS USED' 

' TRIAXIAL 

MOON MODL 




5.7 

DATA 

ARC LENGTH* 6 

HRS 

10 MIN 

S0S= 37971 

1 

5.8 

DATA 

SUMMARY* 








STA 

DATA START 

STOP 

NUMBER 

*« 

STANDARD 




NO. 

TYPE TIME 

TIME 

POINTS 

DEVIATION . 

MEAN 



41 

C3 329/0706 

329/0917 

160 

.7067 

.5966 



41 

CC3 329/1023 

329/1247 

197 

1.0894 

-.6995 



12 

CC3 329/0650 

329/0917 

191 

.7828 

.45 08 


5.9 

RESIDUAL PLOTS* NOT 

AVAILABLE 



• 


5 • 10REMARKS ' 


***EPOCH REPORT 


TIME OF REPORT* 

PREPARED BY* 

GEO. S. GOODWIN 


GMT 

O.D. ANALYST 

* 


- 


* 

- 


/ 


138 





y. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) D2- IC0 C '2'M 


5.1 

o.o. 

IDENTIFICATION 

NO. 2F32P 


TAPE NO. 

ITEM NO. 2F32P 

5.2 

EPOCH DAY 329 , 7 

» 21 * 15. 

180 GMT 

SEO. NO. 107 



HR 

MIN SEC 

COMPUTER a 

5.3 

STATE VECTOR ( SELENOCENTR I C 1950.0) 



X - 

1760.3997 KM 

DX 

-.31891353 KM/SEC 


Y 

250.98A90 KM 

DY 

— 1 . 5558AA6 KM/SEC 


Z 

136.713A6 KM 

DZ 

-1 . 0737] A2 KM/SEC 

5. A 

STANDARD DEVIATIONS 


A PRIORI 


X 2 

.055 M DX .02159 M/S X 

2.055 M 

DX .0216 M/S 


Y AO. 05 M DY .0781A M/S Y 

AO. 05 M 

DY .0731 M/S 


Z 97.63 M DZ .10686 M/S Z 

97.63 M 

DZ .1069 M/S 

5.5 

CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPH I C TRUE OFDATE) 


sma 

2689.82 ,<M 

EEC .337028 

APE 168.332 DEG 


LAN 

1A7.795 DEG 

INC 12.0812 DEG 

TFP 2.6.0A57 SEC 


RCA 

1783.27 KM 

PALT A5.1829 KM 

PER 208. 6A1 MIN 


APO 

3596.36 KM 

AALT 1858 

.27 KM 

TA 1.60A31 D c.G 


LAT 

2.09605 DEG 

LONG 317. 

9A9 DEG 


- 5.6 

LUNAR HARMONICS USED 

* TRIAXIAL 

MOON MODL 


5.7 

DATA 

ARC LENGTH* 0 

HRS 28 ! 

MIN 

S0S= 37109 

5.8 

DATA 

SUMMARY* 





sta 

DATA START 

STOP 

NUMBER 

STANDARD 


NO. 

TYPE TIME 

TIME 

POINTS 

DEVIATION MEAN"' 


A 1 

C3 329/0706 

329/0917 

160 

.7067 .5966 


A1 

CC3 329/1023 

329/12A7 

197 

1.089A -.6995 


12 

CC3 329/0650 

329/0917 

191 

.7828 • A5 08 

5.9 

RESIDUAL PLOTS* NOT 

AVAILABLE * 


- 


5.10REMARKS* MAP TIME REPORT FOR SITE »F* 


TIME OF 

REPORT* 


PREPARED BY* 

GEO. S. GOODWIN 


. DAY 277 

, 03 HR > 28 

MIN 

GMT 

O.D. ANALYST 


\ 

ODPL 2F32P 

MODEL CHEK 

RUN 





ITERATION NUMBER 0 









5* ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 


02 - 100820-1 


5.i 

O.D. IDENTIFICATION NO. 3F31P 

TAPE NO. 
ITEM NO. 

N.A. 

5.2 

EPOCH DAY 52 » 0 * 50 * 

HR MIN 

0.000 GMT 
SEC ' 

SEQ. NO. 
COMPUTER 

124 

B 

5.3 

STATE VECTOR ( SELENOCENTR IC 

1950.0) 




X -2068.3065 KM 

DX -.40413269 

KM /SEC 



Y 1229.5695 KM 

Z 1464.7545 KM 

DY -1.1419038 
DZ -.43597953 

KM/SEC 

KM/SEC 



5.4 STANDARD DEVIATIONS A PRIORI 


X. 324*4 M DX .06487 M/S X .0000 M DX .0000 M/S 
Y 295.1 M DY .12264 M/S Y .0000 M DY .0000 M/S 
Z 711.6 M DZ .26357 M/S Z .0000 M DZ .0000 M/S 


5.5 CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPHIC TRUE OFDATE ) 


SMA 2688.67 KM EjCC .335797 APF 183.120 DEG 

LAN 147.158 DEG INC 21.0628 DEG TFP -2749.67 SEC 

RCA 1785.83 KM PALT 47.7360 KM PER 208.508 MIN 

APO 3591.52 KM AALT 1853.43 KM TA 242.863 DEG 

LAT 19.1641 DEG LONG 211.634 DEG 


5.6 LUNAR HARMONICS USED' TRIAXIAL MOON MODL 


5.7 DATA ARC LENGTH 1 3 HRS 0 MIN SOS= 2482.8 


5.8 DATA SUMMARY » 


STA 

DATA 

START 

STOP 

NUMBER 

STANDARD 


NO. 

TYPE 

TIME 

TIME 

POINTS 

DEVIATION 

MEAN 

62 

C3 

52/0127 

52/0312 

175 

.3020 

.0529 

62 

CC3 

52/0052 

52/0113 

18 

.3007 

-.0002 

12 

C3 

52/0054 

52/0113 

20 

.2373 


12 

* CC3 

52/0124 

52/0313 

198 

.2851 



,5.9 RESIDUAL PLOTS • NOT AVAILABLE 


5 • 10REMARKS * ***EPOCH REPORT 


TIME OF REPORT* PREPARED BY* GEO. S. GOODWIN 

DAY 277 , 08 HR , 07 MIN GMT O.D. ANALYST 






5 


(LUNAR ELLIPSE) 


1 OKb IT DETERMINATION REPORT 


D*-iOOS2C-l 


5.1 

O.D. IDENTIFICATION NO 

. 3F31P 

TAPE NO. 
ITEM NO. 

3F31P 

5.2 

EPOCH DAY 52 T I” 7 " 

33 * 37.610 GMT" 


124 


HR 

MIN SEC 

COMPUTER 

8 


5 o 3 STATE VECTOR ( SELENOCENTRIC 1950.0) 




f 

> 


-572.41042 


-1585.8205 

-601.26883 


KM 

KM 

KM 


DX 1.7169464 KM/SEC 
DY -.23723606 KM/SEC 
02 -.80665372 KM/SEC 


5.4 STANDARD DEVIATIONS 


A PRIORI 


87.57 

M 

DX 

.27155 

M/S 

X 

87.57 

M 

DX 

.2715 

M/S 

172.5 

M 

DY 

.28043 

M/S 

Y 

172.5 

M 

DY 

.2804 

M/S 

371.7 

M 

DZ 

.66149 

M/S 

Z 

371.7 

M 

DZ 

.6615 

M/S 


5.5 CORRESPONDING ORBITAL PARAMETERS { SELENOGRAPH I C TRUE OF DATE) 


2689.37 KM ECC ,336098 APF 133.164 DEG 

146.740 DEG INC 21.0645 DEG TFP -132.060 SEC 

1785.48 KM PALT 47.3876 KM PER 208.589 MIN 

3593.26 KM AALT -1855.17 KM TA 351.897 DEG 

1.77334 DEG LONG 322.129 DEG 


5.6 LUNAR HARMONICS USED' TRI AXIAL MOON MODL 


V • U 

5.7 

uonn i 

DATA 

^ i ini\ 

ARC' 

LENGTH' 0 

HRS 40 1 

MIN 

SOS= 2482 

.8 

5.8 

DATA 

SUMMARY' 






STA 

DATA 

START 

STOP 

NUMBER 

STANDARD 



NO. 

TYPE 

TIME 

TIME 

POINTS 

DEVIATION 

MEAN 

■ 

62 

C3 

52/0127 

52/0312 


.3020 

.0529 


62 

CC3 

52/0052 

52/0113 

16 

.3007 

-.0002 


12 

C3 

52/0054 

52/0113 

20 

.2373 

-.2386 


12 

CC3 

52/0124 

52/0313 

198 

.2851 

-.1000 

5.9 

RESIDUAL 

PLOTS' NOT 

AVAILABLE 


' 


5 . 10REMARKS ' 

MAP TIME 

REPORT FOR 

SITE »F' 




TIME OF REPORT' PREPARED BY' GEO. S. GOODWIN 

DAY 277 . 08 HR , 10 MIN GMT O.D. ANALYST 


00 PL 3F31P 

ITERATION NUMBER 0 





5* ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 


5.1 O.D. IDENTIFICATION NO. 3F32P TAPE NO. 

. ITEM NO. N.A. 

5.2 EPOCH DAY 52 , 0 » 50 * 0.0U0 GMT SEQ . NO. 125 

HR MIN SEC COMPUTER B 


5.3 STATE VECTOR (SELENOCENTRIC 1950.0) 


X 

-2082.2249 

KM 

DX 

-.40708381 

KM /SEC 

Y 

1242.9390 

KM 

DY 

-1.1362623 

KM /SEC 

Z 

1433.0109 

KM 

DZ 

-.44800684 

KM /SEC 


5.4 STANDARD DEVIATIONS A PRIORI 


X 



DX 

.02604 

M/S 

X 

.0000 

M 

DX 

.0000 

M/S 

Y 

136.7 

M 

DY 

.06023 

M/S 

Y 

.0000 

M 

DY 

.0000' 

M/S 

Z 

327.9 

M 

DZ 

.12747 

M/S 

Z 

.0000 

M 

DZ 

.0000 

M/S 


5.5 CORRESPONDING ORBITAL PARAMETERS ( SEL ENOGRAPH I C TRUE OFDATE) 


2688.55 KM ECC .335767 APF 184.608 , DEG 

145.640 DEG INC 20.0149 DEG TFP -2749.38 SEC 

1785.83 KM PALT 47.7361 KM PER 208.494 MIN 

3591.28 KM AALT 1853.19 KM TA 242.869 DEG 

18,4308 DEG LONG 211.826 DEG 

5.6 LUNAR HARMONICS USED' TRIAXIAL MOON MODL 


5.7 DATA ARC LENGTH ' 6 HRS 10 MIN SOS= 35706 


5.8 DATA SUMMARY' 


sta 

DATA 

START 

STOP 

NUMBER 

STANDARD 


NO. 

TYPE 

TIME 

TIME 

POINTS 

DEVIATION 

MEAN 

62 

C3 

52/0127 

52/0312 


.8039 

.9305 

62 

CC3 

52/0052 

52/0113 

18 

.5410 

-.1461 

12 

C3 

52/0054 

52/0113 

20 

.6023 

.1405 

12 

CC3 

52/0124 

52/0643 

414 

1.1387 

-.3702 

5.9 RESIDUAL PLOTS' NOT AVAILABLE 


5 . 10REMARKS 1 ***EPOCH REPORT 


TIME OF REPORT • PREPARED BY » GEO . S . GOODWI N 

DAY 277 > 08 HR » 50 MIN GMT O.D. ANALYST 





5. OKB I T DETERMINATION REPORT (lUNAK ELLIPSE) >J2- ] OOCCC-I 




Sol 

O.D. 

IDENTIFICATION 

NO. 3F32P 


TAPE NO. 
ITEM NO. 

3F32P 



5.2 

EPOCH DAY 

52 , 1 

* 33 • 37. 

810 GMT 

SEQ. NO. 

125 






HR 

MIN , SEC 

COMPUTER 

B 



5.3 

STATE VECTOR 

{ SELENOCENTR I C 1950.0) 






X - 

576. 15057 

KM 

DX 

1.7287923 KM/SEC 

* 




Y - 

1577.8641 

KM 

DY 

-.24991708 KM/SEC 





Z - 

618.30286 

KM 

DZ 

- , 77 697947" / KM/SEC 




5. A 

•STANDARD DEVIATIONS 


A PRIORI 





X 39.75 M 

DX .11923 M/S X 

39.75 M 

DX .1192 M/S 




Y 84o50 M 

DY .13237 M/S -Y 

84.50 M 

DY .1324 M/S 




Z 178.9 M 

DZ .30618 M/S Z 

178.9 M 

DZ .3082 M/S 



• 5.5 

CORRESPONDING 

ORBITAL PARAMETERS { SELENOGRAPHI C TRUE 

OFDATE ) 

• 



SMA 

2689.24 

KM 

ETC .336070 

APF 184.6 

54 DEG 




LAN 

145.222 

DEG 

INC 20.0166 DEG 

TFP -131.778 SEC 




RCA 

1785.47 

KM 

PALT 47.3785 KM 

PER 208.575 MIN 




APO 

3593.02 

KM 

AALT 1854 

.93 KM 

TA 351.914 DEG 




LAT 

1.17423 

DEG 

LONG 321. 

997 DEG 





5.6 

LUNAR HARMONICS USED 

» TRIAXIAL 

MOON MODL 





5.7 

DATA 

ARC LENGTH* 0 

HRS 40 I 

MIN 

SOS= 35705 



5.8 

DATA 

SUMMARY* 









STA 

DATA 

START 

STOP 

NUMBER 

STANDARD 





NO. 

TYPE . 

T I ME 

TIME 

POINTS 

DEVIATION 

MEAN 




62 

C3 

52/0127 

52/0312 

175 

: BlfH 

.9305 




62 

CC3 

52/0052 

52/0113 

18 


-.1461 




12 

C3 

52/0054 

52/0113 

20 

.6023 

.1405 




12 

CC3 : 

52/0124 

52/0643 

414 

1.1387 

-.3702 



5.9 

RESIDUAL PLOTS* NOT 

AVAILABLE 






5 • 10REMARKS * ' MAP TIME 

REPORT FOR 

SITE * F * 




TIME OF REPORT* PREPARED BY* GEQ.SiGCODW IN 

DAY 277 , 08 HR » 52 MIN GMT O.D. ANALYST 


ODPL 3F32P 

ITERATION NUMBER 0 


M3 











ORBIT DETERMINATION 

D2-JC0C3M 

RFPCRT (LUNAR FLL f PSF ) ~ ~ 



5.1 

O.D. 

IDENTIFICATION 

NO. 3D31M 

TAPE NO. 




5.2 

EPOCH DAY 

43 ♦ 19 

» 42 ' 0.000 GMT 

ITEM NO. 3D31M 
SEQ. NO. 76 






HR 

MIN SEC 

COMPUTER B 




5-. 3 

STATE VECTOR 

(SELENOCENTRIC 1950.0) 






X - 
Y 

191.17659 

3090.6111 

KM 

KM 

DX -.90679255 KM/SEC 
DY -.31910723 KM/SEC 





2 

1674.3505 

KM 

DZ .19533053 KM/SEC 




5.4 

STANDARD DEVIATIONS 

A PRIORI 





X 23.52 M 
Y 119.4 M 

DX .03831 M/S X .0000 M 

DY .06010 M/S Y .0000 M 

DX .0000 M/S 
DY .0000 M/S 





Z 228.7 M 

DZ .07632 M/S Z .0000 M 

DZ .0000 M/S 




5.5 

CORRESPONDING 

ORBITAL PARAMETERS ( SELENOGRAPHIC TRUE OFDATE ) 




SMA 

LAN 

2689.12 

190.137 

KM 

DEG 

ECC .336767 

INC 21.0565 DEG 

APF ldO.892 

TFP -5176.78 

DEG 

SEC 




RCA 

APO 

1783.51 

3594.73 

KM 

KM 

PALT 45.4240 KM 
AALT 1856.64 KM 

PER 206.560 

TA 196. 6J3 

MIN 

DEG 




LAT 

6.20040 

DEG 

LONG 206.528 DEG 





5.6 

LUNAR HARMONICS USED' TR I AXIAL MOON MODL 





5.7 

data 

ARC LENGTH' 2 

HRS 40 MIN 

S0S= 2579.3 




5.8 

DATA 

SUMMARY ’ 








sta 

NO. 

DATA 

TYPE 

START 

TIME 

STOP NUMBER 

TIME POINTS 

STANDARD 
DEVIATION M 

EAN 




62 

C3 

48/2013 

48/2203 152 

.2965 

1557 




62 

12 

CC3 , 48/1942 

CC3 48/2013 

48/2003 20 

48/2157 166 

.1994 - . 

.3484 

1699 

0318 


5.9 RESIDUAL PLOTS' NOT AVAILABLE 


5 . 10REMARKS ' ***EPOCH REPORT 









D2-10082C-1 


5 . ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 



5.1 

0. 

D. identification no 

. 3D31M 



TAPE NO 

© * 













5.2 

EPOCH DAY 

49 » 7 « 

32 * 

25.310 GMT 

SEO. NO 

. 76 





HR 

MlN 

SEC 


COMPUTE! 

k B 


5.3 

STATE VECTOR 

tSELENOCENTRIC 

1950.0) 







X 

-541.29607 

KM 


DX 

1.7251318 

KM/SEC 




Y 

-1587.8717 

KM 


DY 

-.22614580 

KM/ SEC 


• 


Z 

-608.12941 

KM 


DZ 

-.80327532 

KM/ SEC 



5. A 

STANDARD DEVIATIONS 




A PRIORI 




X 

130.1 M 

DX .09/48 

M/S 

X 

T30.1 

M 

“Sx~ 

.0976 

M/S 



Y 

26.75 M 

DY .13248 

M/S 

Y 

26.75 

M 

DY 

.1325 

M/S 

- 


Z 

59.77 M 

DZ .22467 

M/S 

Z 

59.77 

M 

DZ 

.2247 

M/S 


5.5 CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPHI C TRUE OFDATE ) 



SMA 

LAN 

2690.18 

183.480 

KM 

DEG 

ECC 

INC 

.337528 

21.0671 

DEG 

APF 

TFP 

181.322 

-92.9760 

DEG 

SEC 


RCA 

1782.17 

KM 

PALT 

44.0822 

KM 

PER 

208.684 . 

M I N 


APO 

3598.20 

KM 

AALT 

1860.11 

KM 

TA 

354.271 

DEG 


LAT 

1.58258 

DEG 

LONG 

359.367 

DEG 



1 

5.6 

LUNAR 

HARMONICS 

USED 

* TR I AXIAL MOON 

MODL 




5.7 

DATA 

ARC LENGTH 

• 11 

HRS 

47 MIN 


sos= 

-6.4560 



5.8 DATA 

SUMMARY* 




- 


STA 

DATA 

START 

STOP 

NUMBER 

STANDARD 


NO. 

TYPE 

TIME 

TIME 

POINTS 

DEVIATION 

MEAN 


62 

C3 

48/2013 

48/2203 

152 

.2965 

.1557 

62 

CC3 

48/1942 

48/2003 

20 

.1994 

.1699 

12 

CC3 

48/2013 

48/2157 

166 

.3484 

-.0318 


5.9 RESIDUAL PLOTS* NOT AVAILABLE 


5. 10REMARKS * MAP TIME REPORT FOR SITE *D* 


TIME OF REPORT* PREPARED BY* GEO. S. GOODWIN 

DAY 287 , 09 HR » 34 MIN GMT O.D. ANALYST 


t 


145 







5 


HR MIN SEC 


5*3 STATE VECTOR ( SELENOCENTR I C 1950.0) 


TAPE NO 


COMPUTER 5 


X -2075.8011 KM 
Y 1204.8212 KM 
2 1450. 99U6 KM 


5.4 STANDARD DEVIATIONS 


DX -.39404614 KM/SEC 
DY -1.1489761 KM/SEC 
DZ -.44412558 KM/SEC 


A PRIORI 


55.60 

M 

DX 

.01168 

M/S 

X 

.0000 M 

DX 

.0000 

M/S 

61.26 

M 

DY 

.01824 

M/S 

Y 

.0000 M 

DY 

.0000 

M/S 

131.3 

M 

DZ 

.03724 

M/S 

Z 

.0000 M 

DZ 

.0000 

M/S 


5.5 CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPHIC TRUE CFDATE ) 



V 2688.70 

J 152.847 

KM 

DEG 

ECC 

INC 

.336263 

20.9894 

DEG 

APF 

TFP 

182.990 

-2719.67 

DEG 

SEC 

» 1784.59 

KM 

PALT 

46.4995 

KM 

PER 

208.511 

MIN 

) 3592.81 

KM 

AALT 

1854.72 

KM 

TA 

243.558 

DEG 

19.1842 

DEG 

LONG 

217.925 

DEG 





5.6 LUNAR HARMONICS USED » TRIAXIAL MOON MODL 


5.7 DATA ARC LENGTr, • 2 HRS 40 MIN SOS= 1714.4 


5.8 DATA SUMMARY* 


STA 

NO. 

DATA 

TYPE 

START 

TIME 

STOP 

TIME 

NUMBER 

POINTS 

STANDARD 

DEVIATION 

MEAN 

62 

CC3 

51/1425 

51/1642 

229 

.2944 

-.0598 

41 

C3 

51/1425 

51/1557 


.“■014 

-.1372 


5.9 RESIDUAL PLOTS* NOT AVAILABLE 


5 • 10REMARKS • ***EPOCH REPORT 


TIME OF REPORT* PREPARED BY* GEO. S . GOODWIN 

DAY 287 ♦ 06 HR » 36 MIN GMT O.D. ANALYST 









5. 

ORBIT DETERMINATION 

REPORT (LUNAR ELLIPSE 

} D2-10082C-! 

5.1 

O.D. 

IDENTIFIO tion 

NO. 3F31M 

TAPE MO. 

5.2 

EPOCH DAY 

52 , 1 

' 33 • 37.810 GMT 

ITEi v i ivO. 3F31M 
SEQ. MO. 126 




HR 

MIN SEC 

COMPUTER B 

5.3 

state VECTOR 

(SELENOCENTRIC 1950.0) 

‘ 


X - 
Y - 

578.72151 
1584. C990 

KM 

KM 

DX 1.7165154 KH/ScC 

DY -.24216672 KM/SEC 


Z - 

600". 60219 

KM 

DZ -.80560360 KM/SEC 

5.4 

STANDARD DEVIATIONS 

A" PRIORI 


x 

Y 28.74 M 

DX .06130 M/S X 1 15 . 4 M 

DY .09609 M/S Y 28.74 M 

UX .0613 M/S 
DY .0961 M/S 


Z 82.69 M 


DZ .1257 M/S 

5.5 

CORRESPONDING 



SMA 

LAN 

2689.44 

146.557 

KM 

DEG 

ECC .33ol 34 

INC 20.9744 DEG 

APF 183.420 DEG 

TFP -136.795 SEC 


RCA 

APO 

1785.43 

3593.46 

KM 

KM 

PALT 47.3407 KM 
AALT 1855,37 KM 

TEk 208.598 MIN 

TA 351.607 DEG 


LAT 

1.77543 

DEG 

LONG 321.919 DEG 


5.6 

LUNAR HARMONICS USED 

1 TRIAXIAL MOON MODL 


5.7 

DATA 

ARC LENGTH* 11 

HRS 5 MIN 

SOS - —301.86 

5.8 

DATA 

SUMMARY * 





STA 

NO. 

DATA 

TYPE 

START 

TIME 

STOP NUMBER 

TIME POINTS 

STANDARD 
DEVIATION MEAN 


62 

CC3 ! 

51/1425 

51/1642 229 

.2944 -.0598 


41 

C3 

51/1425 

51/1557 152 

.4014 -.1372 


5.9 RESIDUAL PLOTS* NOT AVAILABLE 

5. 10 REMARKS' MA r ’ TIME REPORT FOR SITE •T 7 


TIME OF REPORT* PREPARED BY* GEO»S. GOODWIN 

DAY 287 , 06 HR , 42 MIN GMT O.D. ANALYST 


147 








5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 
5,1 O.D. IDENTIFICATION NO. 1B41P — 


D?-i no r: 


tape no. 

ITEM NO. 1 B 4 1 P 

5.2 EPOCH DAY 232 , 19 » 45 * 0.000 GMT SEQ. NO, 010 

HR MIN SEC COMPUTER G 


5.3 STATE VECTOR (5ELENOCENTRIC 1950.0) 


X 


KM 

DX 

.85293853 

KM/SEC 

Y 

-3089.8932 

KM 

DY 

.43422572 

KM/SEC 

Z 

-876.10724 

KM 

DZ 

.38330749 

KM /SEC 

5.4 STANDARD DEVIATIONS 


A PRIORI 


X- 37.17 M DX e 02 8&4 M/S X .0000 M DX .0000 M/S 



Y 273.6 M DY .05204 M/S 

Z 917.9 M DZ .00607 M/S 

Y 

Z 

.0000 M 
.0000 M 

DY - .OvOO M/S 
DZ .0000 M/S 


5.5 

CORRESPONDING ORBITAL 

. PARAMETERS ( SELENOGRAPH I C TRUE OFDATE) 


sma 

2765.60 KM 

ECC 

.296421 

APF 184.176 

DEG 


LAN 

RCA 

242.619 DEG 
1945.82 KM 

INC 

PALT 

12.1370 DEG 
207.731 KM 

TFP -5021.18 
PER 217.521 

SEC 

MIN 


APO 

LAT 

3585.39 KM 
5.72723 DFG 

AALT 

LONG 

1847 

27u. 

.30 KM 
417 DEG 

TA 204.160 

DEG 

5.6 

LUNAR HARMONICS USED* 

MOD 

4TH 

ORDER - 10 



5.7 

DATA 

ARC LENGTH* 2 

HRS 

0 

MIN 

SOS= 67.095 


5.8 

DATA 

SUMMARY* 







STA 

DATA START 

STOP 

NUMBER- 

STANDARD 



NO. 

TYPE TIME 

TIME 

POINTS 

DEVIATION MEAN 


12 

61 

CC3 232/1947 

C3 232/1945 

232/21? 3 
232/2058 

104 

71 

.0763 

.0388 

0022 

0019 


5.9 RESIDUAL PLOTS' MOT AVAILABLE 


5 . 10REMARK3 1 ***EP0Cn REPORT 


TIME OF REPORT * PREPARED BY' GAYLE D. BARROlv 

DAY 287 , 05 HR , 21 MIN GMT O.D. ANALYST 


t \ 
/ 






5. 

ORBIT 

DETERMINATION REPORT (LUNAR ELLIPSE) 

D2- 

100C2C-I 

5.1 

O.D. 

IDENTIFICATION MO. 1841P 

TAPE NO. 


5.2 

EPOCH 

DAY 232 , 21 * O' 36.930 GMT 

ITEM NO. 
SEQ. NO. 

1B41P 

010 



HR MIN SEC 

COMPUTER 

G 


5.3 STATE VECTOR (SELENOCENTRIC 1950.0} 



X 

884.14060 KM 


DX 

-1.6098283 KM/SEC 



Y 

1575.3032 KM 


DY 

.74196652 KM/SEC 



Z 

833.95770 KM 


DZ 

-.11746375 KM/SEC 


5.4 

STANDARD DEVIATIONS 



A PRIORI 



X 

32.33 M DX .05160 M/S 

X 

32.33 M 

DX .0516 M/S 



Y 

160.7 M DY .04860 M/S 

Y 

160.7 M 

DY .0486 M/S 



Z 

269.2 M DZ .38868 M/S 

Z 

269.2 M 

DZ .3887 M/S 


5.5' 

CORRESPONDING ORBITAL PARAMETERS 

i ( SELENOGKAPHI C TRUE OFDATE) 


SMA 

2766.40 KM 

ECC 

.296638 

APF 184.152 

DEG 


LAN 

241.947 DEG 

INC 

12.1333 DEG 

TFP -433.779 

SEC 


RCA 



207.693 KM 

PER 217.615 

MIN 


APO 



1848. 

93 KM 

TA 334.635 

DEG 


LAT 

4.36175 DEG 

LONG 

41.1670 DEG 



5.6 

LUNAR HARMONICS USED 

' MOD 

4TH ORDER - 10 



5.7 

DATA ARC LENGTH* 1 

HRS 

12 MIN 

SOS= 66.752 


5.8 

DATA SUMMARY* 







STA 

DATA START 


NUMBER 

STANDARD 

* 


NO. 

TYPE TIME 


POINTS 

DEVIATION M 

iEAN 


12 

CC3 232/1947 

232/2133 

104 

.0763 

0022 


61 

C3 232/1945 

232/2058 

71 

.0388 

0019 

5.9 

RESIDUAL PLOTS' NOT 

AVAILABLE 

* 



5 » 10REMARKS * MAP TIME 

REPORT 

FOR 

SITE ' B ' 




TIME OF REPO RT' PRFPARED BY* GAYLE D. BARROW 

DAY 287 » 05 HR , 23 MIN GMT O.D. ANALYST • 


149 






5.1 0.0. IDE 


M NO. 7B42P 


N T I F I CAT I 0 


5.2 EPOCH DAY 232 > 19 ' 45 ' 0.000 GMT 

. HR MIN SEC 


TAPE NO, 

ITEM NO. 1B42P 
SEQ. NO. Oil 
COMPUTER G 


5.3 STATE VECTOR ( SELENOCEM TR I C 1950.0) 


X 

1280.6530 

KM 

DX 

.85319856 

KM/ SEC 

Y 

-3088.4283 

KM 

DY 

.43375688 

KM/ SEC 

Z 

-880.91794 

KM 

DZ 

.38338261 

KM/ SEC 


5.4 STANDARD DEVIATIONS A PRIORI 


( 17.72 M DX .01415 M/S X .0000 M DX .0000 M/S 
f 132.5 M DY .02448 M/S Y .0000 M DY .0000 M/5 
I 438.6 M DZ .00413 M/S Z .0000 M DZ .0000 M/S 


5.5 CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPHI C TRUE OFDATE) 


SMA 

2765.42 

KM 

ECC 

.296399 


APF 

183.833 

DEG 

LAN 

242.943 

DEG 

INC 

12.0968 

DEG 

TFP 

-5020.84 

SEC 

RCA 

1945.75 

KM 

PALT 

207.664 

KM 

PER 

217.499 

MIN 

APO 

3585.09 

KM 

AALT 

1847.00 

KM 

TA 

204.158 

DEG 

lat 

5.64449 

DEG 

LONG 

270.405 

DEG 





5.6 LUNAR HARMONICS USED' MOD 4TH ORDER - 10 


5.7 DATA ARC LENGTH* 5 HRS 40 MIN 


SOS= 70099 


5.8 DATA SUMMARY' 


sta 

DATA 

START 

STOP 

NUMBER 

STANDARD 


NO. 

TYPE 

TIME 

T I ME 

POINTS 

DEVIATION 

MEAN 

12 

CC3 

232/1947 

233/0111 

259 

1.5303 

.0665 

61 

C3 

232/1945 

232/2053 

71 

.9666 

.9623 


5.9 RESIDUAL PLOTS' NOT AVAILABLE 


5. lOREMARKS ' ***EPOCH REPORT 


TIME OF REPORT' PREPARED BY* GAYLE D. BARROV 

DAY 287 » 05 HR » 40 MIN GMT O.D. ANALYST 















5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 


D2- sr Cc20-l 


5.1 0 » D. IDENTIFICATION NO. 1B42P TAPE NO. 


5.2 

EPOCH DAY 232 , 21 

« 0 * 36.930 GMT 

IT EM NO. 1342P 
SEQ. NO. Oil 



HR 

MIN SEC 

COMPUTER G 


5.3 

STATE VECTOR (SELENOCENTRIC 1950.0) 




X 

Y 

883.96763 KM 
1574.4480 KM 

DX -1.6101418 KM/SEC - 
DY .74169841 KM/SEC 



Z 

835.45055 KM 

DZ -.1156934U KM/SEC 


5.4 

STANDARD DEVIATIONS 

A 

PRIORI 



X 17.18 M DX .02465 M/S X 17.18 M 

Y 76.54 M DY .02416 M/S Y 76.54 M 

DX .0246 M/S 
DY .0242 M/S 



Z 126.8 M DZ .18791 M/S Z 126.8 M 

DZ .1879 M/S 


5.5 

CORRESPONDING ORBITAL PARAMETERS ( SEL ENOGRAPH I C TRUE OFDATE ) 


SMA 

LAN 

2766.22 KM 
242.272 DEG 

ECC .296616 

INC 12.0930 DEG 

APF 183.809 

TFP -483.441 

DEG 

SEC 


RCA 

APO 

1945.72 KM 

3586.73 KM 

PALT 207.626 KM 
AALT 1848.64 KM 

PER 217.594 

TA 334.651 

MIN 

DEG 


LAT 

4.41140 DEG 

LONG 41.1678 DEG 



5.6 

LUNAR HARMONICS USED* 

MOD 4TH ORDER - 10 


5.7 

DATA 

ARC LENGTH* 1 

HRS 12 MIN 

SOS= 69937 


5.8 

DATA 

SUMMARY* 





STA 

NO. 

DATA START 

TYPE TIME 

STOP NUMBER 

TIME POINTS 

STANDARD 
DEVIATION MEAN 


12 

CC3 232/1947 

233/0111 259 

1.5303 

0665 


61 

C3 232/1945 

232/2058 71 

.9666 

9623 , 

5.9 

RESIDUAL PLOTS* NOT 

AVAILABLE 

r 


5. 10 REMARKS' MAP TIME 

REPORT FOR SITE *B 

f 


i 

v 

TIME 

OF REPORT* 

PREPARED BY* 

GAYLE D. BARROW 

► 


DAY 287 , 05 HR , 43 MIN GMT O.D. ANALYST 









5. ORBIT DETFRMI NAT I ON RFPORT (LUNAR FLLTPSF) 
5 « 1 0 » D » IDEN T IFICATIQN NO. 2 54 IP 


DC- IOOS20-1 


TAPE MO. 

ITEM NO. 2B41P 

5.2 EPOCH DAY 322 , 20 « 36 1 C.QOO GMT SEQ. NO. 028 

HR MIN 5 EC COMPUTER G 


5.3 

STATE VECTOR 

{SELENOCENTRIC 

1950 

.0) 



3 

X, 

3445.6764 

KM 


DX 

.29301694 

KM/SEC 



Y 

-861.67314 

KM 


DY 

.7^507678 

KM/SEC 



Z 

-538.45255 

KM 


DZ 

.51546490 

KM /SEC 


5.4 

STANDARD DEVIATIONS 



A PRIORI 



X 

13. Cl M 

DX .02351 

M/S 

X 

.0000 M DX 

.0000 

M/S 


Y 

569.6 M 

DY .29054 

M/S 

Y 

.0000 M DY 

.0000 

M/S 


Z 

931.5 M 

DZ .43065 

M/S 

Z 

.0000 M DZ 

.0000 

M/S 



5.5 

CORRESPONDING ORBITAL 

. PARAMETERS (SE 

:lenographic 

TRUE OFDATE) 



SMA 

2689.67 KM 

ECC 

.336529 


APF 

164.668 

DEG 



LAN 

233.793 DEG 

INC 

12.1180 

DEG 

TFP 

6062.35 

SEC 



RCA 

1784.52 KM 

PALT 

46.4306 

KM 

PER 

208.625 

MIN 



APO 

3594.83 KM 

AALT 

1856.74 

KM 

TA 

177.021 

DEG 



LAT 

356.218 DEG 

LONG 

215.864 

DEG 




- 

5.6 

LUNAR 

HARMONICS USED' 

MOD 

4TH ORDER 

- 10 





5.7 

DATA 

ARC LENGTH* 3 

HRS 

0 MIN 


SOS= 

973.03 



5.8 DATA SUMMARY* 


STA 

DATA 

START 

STOP 

NUMBER 

STANDARD 


NO. 

TYPE 

TIME 

TIME 

POINTS 

DEVIATION 

MEA'N 

12 ’ 

CC3 

322/2036 

322/2300 

226 

.1995 

.1377 

61 

C3 

322/2037 

322/2144 

130 

.0662 

• uo 78 


5.9 -RESIDUAL PLOTS* NOT AVAILABLE 
5 • 10REMARKS ' ***EPOCH REPORT 


TIME OF REPORT* PREPARED BYJ GAYLE D. SARRO^ 

DAY 287 , 06 HR , Gu MIN GMT O.D. ANALYST 














5, ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 


5.1 O.D. IDENTIFICATION NO. 2E41P 


5.2 EPOCH DAY 322 . 22 * 23- ' 16.600 GMT 
* HR MIN SEC 


5.3 STATE VECTOR ( SELENOCENTR I C 1950.0} 


TAPE NO. 

HTPmr ; — zkip 

SEQ. NO. *028 
COMPUTER G 




X - 
Y 

-1726.8717 

379.75779 

KM 

KM 


DX -.47021499 
DY -1.5294892 

■KM/ SEC 
KM /SEC 




Z 

234.22457 

KM 


DZ -1.05578u8 

KM/ SEC 



5 o 4 

STANDARD DEVIATIONS 


A 

PRIORI 




x : 

L.454 M • DX .03823 K/S 

X 1.454 M 

DX 

.0382 M/S 




Y 304.2 M DY .56420 M/S 

Y 304.2 M 

DY 

.5642 M/S 




Z 487.2 M DZ .83487 MVS 

Z 487.2 M 

DZ 

.8349 M/S 


. 

wm i 





SMA 

2690.26 

KM 

ECC 

.337052 

APF 


DEG 



LAN 

232.837 

DEG 

INC 

12.1100 DEG 

TFP 

-17.4039 

SEC 



RCA 

1783.50 

KM 

PALT 

45.4129 KM 

PER 

208.693 




APO 

3597.02 

KM 

AALT 

1858.93 KM 

TA 

358.928 

DEG 



LAT 

3.39389 

DEG 

LONG 

36.7922 DEG 





5.6 LUNAR HARMONICS USED' MOD 4TH ORDER - 10 


5.7 

DATA 

ARC LENGTH* 1 


1 

1 


5.8 

DATA 

SUMMARY* 

» 



4r 


STA 

DATA 

START 

STOP — 

nutober 

■TlfTiPTUrM — 



NO. 

TYPE 

TIME 

TIME 

POINTS 

DEVIATION MEAN 



12 

CC3 

322/2036 

322/23 UQ 

226 

.1995 .1377 



61 

C3 

322/2037 

322/2144 

130 

.0662 .0078 


5.9 

RESIDUAL PLOIS* NOi 

AVAILABLE 




5.10REMARKS* 

MAP TIME 

REPORT FOR 

SITE ' B ’ 




TIME OF REPORT* 


PREPARED BY* GAYLE D. BARRON 


















5. 

ORBIT DETERMINATION 

REPORT 

(LUNAR ELLIPSE) 

P2-1CCCC0-; 

5.1 

O.D 

. IDENTIFICATION 

NO. 2B42P 

TAPE NO. 






ITEM NO. 2B42P 

5.2 

EPOCH DAY 322 , 20 

' 36 

* 0.000 GMT 

SEQ. NO. 029 



HR 

MIN 

SEC 

COMPUTER G 

5.3 

STATE VECTOR { SELENOCENTRI C 1950.0) 




X 

3366.6704 KM 


DX .29851710 

KM/SEC 


Y 

-467.88774 KM 


DY .86999787 

KM /SEC 


Z 

-1277.6715 KM 


DZ .31677452 

KM/SEC 

5.4 

STANDARD DEVIATIONS 


A 

PRIORI 


X 

151.2 M DX .03463 M/S 

X .0000 M 

DX 

.0000 M/S 


Y 

100.4 M DY .08303 M/S 

Y .0000 M 

DY 

.0000 M/S 


Z 

439.3 M DZ .19675 M/S 

Z .0000 M 

DZ 

.0000 M/S 

5.5 

CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPH I C TRUE OFDATE) 


SMA 

-3.40216 KM 

ECC 

6102.92 

APF 

176.060 DEG 


LAN 

286.278 DEG 

INC 

99.2027 DEG 

TFP 

2231.68 SEC 


RCA 

20759.7 KM 

PALT 

19021.6 KM 

PER 

.000000 MIN 


APO 

.000000 KM 

AALT 

.000000 KM 

TA 

76.2391 DEG 


LAT 

289.882 DEG 

LONG 

79.6626 DEG 



5.6 

LUNAR HARMONICS USED 

' MOD 

4T h ORDER - 10 


5.7 

DATA ARC LENGTH* 6 

HRS 

10 MIN 

SOS= +.0E+ 

5.8 

DATA SUMMARY* 




* 


STA 

DATA START 

STOP NUMBER 

STANDARD 


NO. 

TYPE TIME 

TIME POINTS 

DEVIATION MEAN 


12 

CC3 322/2036 

323/0229 431 

6283 

.2936 1348.1264 


61 

C3 322/2037 

322/2144 130 

24U 

.8683 -485.9260 

5.9 

RESIDUAL PLOTS' NOT 

AVAILABLE 




5 o 10 REMARKS ’ ***EPOCH REPORT 

THERE IS A SLIGHT PROBLEM OF NON-CONVERGENCE WITH THIS 


MODEL tiitiiit TRY 

AGAIN i»**i* 




TIME OF REPORT* 

PREPARED BY* 

GAYLE 

D. BARROW 


DAY 287 , 07 HR , 20 MIN 

GMT 

O.D. 

ANALYST 




" 



* 







- 


, . xtrit 

• 







ORBIT DETERMINATION REPORT (Lui'JAR ELLIPSE) 


5. 


P2-jrjC2C 





5.1 

0 • o • 

IDENTIFICATION 

» 

NO. 2D41P 

TAPE NO. 


5.2 

EPOCH DAY 326 , 22 

« 45 ' 0.000 GMT 

1 TEH NO. 2D41P 
SEQ. NO. 059 




HR 

MIN SEC ■ 



5.3 

STATE VECTOR ( SELENOCEN TR.I C 1950.0) 




Y 

2598T51TB KM 
1409.2484 KM 

DX -.89418022 KM/ SEl 
DY .60149358 KM/SEC 



Z 

1012.0209 m 

~ 1 DZ .3 9232396 KM/SEC 


■81 


AT 

PRIORI 



X 21.95 M DX .00873 M/S X .0000 M 

Y 171.9 M DY .05291 M/S Y .0000 M 

DX .0000 M/S 
DY . G000 M/S 



Z 185.9 M DZ .10033 M/S Z .0000 M 

DZ .0000 M/S 


5.5 

CORRESPONDING ORBITAL PARAMETERS ( SELENOGRrtPHIC TRUE OFDATE ) 



SMA 

LAN 

2689.45 KM 
178.977 DEG 

ECC .338283 

INC 11.9282 DEG 

APr 167.378 DEG 

TFP -3530.28 i>EC 

- 


RCA 

APO 

1779.64 KM 
3599.26 KM 

PALT 41.5504 KM 
AALT 1861.17 KM 

PER 208.599 MIN 

TA 225.350 DEG 



LAT 

6.41593 DEG 

LONG 211.139 DEG 



5.6 

LUNAR HARMONICS USED 

' MOD 4TH ORDER - 10 


5.7 

DATA 

ARC LENGTH' 3 

HRS 0 MIN 

SOS= 1583.1 


5.8 

DATA 

SUMMARY » 





STA 

NO. 

DATA START 

TYPE TIME 

STOP NUMBER 

TIME POINTS 

STANDARD 

DEVIATION MEAN 



12 

CC3 326/2252 

327/0109 113 

.2665 -.0296 



61 

C3 326/225U 

327/0109 131 

.2579 .0397 


5.9 

RESIDUAL PLOTS' NOT 

AVAILABLE 



5 • 10REMARKS ’ ***epoch 

REPORT 


' 



TIME 

OF REPORT' 

PREPARED BY* 

GAYLE D. BARROW 


DAY 287 , 09 HR , 03 MIN 


GMT 


O.D. ANALYST 














5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 


5.1 

O.D. IDENTIFICATION 

NO. 2D41P 

TAPE NO. 


5.2 

EPOCH DAY 326 , 23 

' 47 * 13.720 GMT 

ITEM NO. 2D41P 
SEO. NO. 059 


HR 

MIN SEC 

COMPUTER G 


5.3 

STATE VECTOR ( SELENUCEN TRI C 1950.0) 




X -1789.3043 KM 
Y -7.6610247 KM 

DX -.07395130 KM/SEC 
DY -1.5782505 KM/SEC 


. 

Z -40.851405 KM 

DZ -1.0769215 KM/SEC 


• 

STANDARD DEVIATIONS 

A 

PRIORI 

i 


X 1.355 M DX .02402 M/S X 1.355 M 

Y 20.61 M DY .16315 M/S Y 20.61 M 

DX .0240 M/S 
DY ,1632 M/S 



Z 19.37 M DZ .23779 M/S Z 19.37 M 

DZ .2378 M/S 


5.5 

CORRESPONDING ORBITAL PARAMETERS ( SEL-ENOGRAPH I C TRUE OFDATE ) 


SMA 2690.34 KM 

LAN 178.377 DEG 

ECC .338731 , 

INC 11.9185 DEG 

APF 167.468 

TFP 203.043 

DEG 

SEC 


RCA 1779.04 KM 

APO 3601.64 KM 

PALT 40.9459 KM 
AALT 1863.55 KM 

PER 208.702 

TA 12.5096 

M I N 
DEG 


LAT .004566 DEG 

LONG 358.356 DEG 



5.6 

LUNAR HARMONICS USED' 

1 MOD 4TH ORDER - 10 


5.7 

DATA ARC LENGTH* 0 

HRS 59 MIN 

SOS= 1583.1 


U1 

* 

CO 

DATA SUMMARY* 




- 

STA DATA START 

NO. TYPE TIME 

STOP NUMBER 

TIME POINTS 

STANDARD 
DEVIATION MEAN 


12 CC3 326/2252 

327/ul09 113 

.2665 

0296 


61 C3 326/225 0 

327/0109 131 

.2579 

0397 

5.9 

RESIDUAL PLOTS* NOT 

AVAILABLE 



5. 10 REMARKS' MAP TIME 

REPORT FOR SITE Mr* 




TIME OF REPORT* 

PREPARED BY* 

GAYLE D. BARROW 



DAY. 287 , 09 HR , 06 

MIN GMT 

O.D. ANALYST 



±5S 





5. 

ORBIT DETERMINATION 

REPORT 

(LUNAR ELLIPSE 

) D2- 

-100820-1 


5.1 

O.D 

o IDENTIFICATION 

NO. 2D42P 

TAPE NO. 










5.2 

EPOCH DAY 326 , 22 

' 45 ' 

0.000 GMT 

SEQ. NO. 060 




HR 

MIN 

SEC 

COMPUTER G 



5.3 

STATE VECTOR ( SELENOCEN TR I C 

: 1950.0) 

• 




X 

2598 . 1605 KM 


DX ~T«Wb^ 





Y 

1412.0732 KM 


DY .60243863 KM/SEC 




Z 

1008.6360 KM 


DZ .39069679 KM/SEC 



5. A 

STANDARD DEVIATIONS 


A PRIORI 




X 

17.90 M DX .00713 M/S 

X .0000 M 

DX .0000 M/s 




Y 

138.1 M DY .04353 M/S 

Y .0000 M 

DY .0000 M/S 




Z 

148.9 M DZ .08309 M/S 

Z .0000 M 

“DZ .0000 M/S" 



5.5 

CORRESPONDING ORBITAL P ARAME 1 EKS ( SEL ENOGKAPH I C TRUE UFDAitJ 



SMA 

2689.36 KM 

ECC 

.338266 

APF 167.386 

DEG 



LAN 

178.981 DEG 

INC 

11.78i/8 DEG 

TFP -3530.20 

SEC 



RCA 

1779.64 KM 

PALT 

41.5537 KM 

“FER 208.588“ 

MIN 

- 


APO 

3599.08 KM 

AALT 

1860.99 KM 

TA 225.350 

DEG 



LAT 

6.33871 DEG 

LONG 

211.164 DEG 




5.6 

LUNAR HARMONICS USED' MOD 

4TH ORDER - 10 




5.7 

DATA ARC LENGTH' 6 

HRS 

10 MIN 

SOS= 6479.8 



5.8 

DATA SUMMARY' 







STA 

DATA START 

STOP NUMBER 

STANDARD 




NO. 

TYPE TIME 

TIME POINTS 

DEVIATION MEAN 



12 

CC3 326/2252 

327/0439 229 

.4564 

0287 



61 

C3 326/ 22 5u 

327/U1G9 131 

.3704 

1387 


5.9 

RESIDUAL PLOTS' NO! 

AVAILABLE 




5.10REMARKS* ***EPOCH REPORT 


TIME OF REPORT' PREPARED BY' GAYLE D. BARROW 

DAY 287 , 09 HR , 23 MIN GMT O.D. ANALYST 


IS/ 












5. ORBIT DETERMINATION REPORT (LUNAR ELLIPS E) i OQ.VEQ-I 

5.1 0 «D . IDENTIFICATION NO, 2D42P TAPE MO. 

ITEM NO. 2D42P 

5.2 EPOCH DAY 326 , 23 ' 47 ' 13.720 GMT SEQ . NO, 060 

HR MIN SEC COMPUTER G 


5.3 STATE VECTOR ( SELENOCENTR I C 1950.0) 


X -1789.3051 KM DX -.07353909 KM/SEC 

Y -8.0809393 KM DY -1.5810133 KM/SEC 

Z -41.110319 KM DZ -1.0728495 KM/SEC 


5.4 STANDARD DEVIATIONS A PRIORI 

X 79738 M DX .01959 M/S X .9738 _ M DX .0196 M/S 

Y 15.51 M DY .13265 M/S Y 15.51 M DY .1327 M/S 

Z 17.64 M OZ .19433 M/S Z 17.64 M DZ .1943 M/S 

5^.5 ~cor responding "orbital parameters iselenographi'c true ofdatej 


SMA 2690.25 KM ECC .338709 APF 167.476 DEG 

LAN 178.381 DEG INC 11.7711 DEG TFP 203.121 SEC 

RCA 1779.04 KM PALT 40.9469 KM PER 208.691 MIN' 

APO 3601.46 KM AALT 1863.37 KM TA 12.5143 DEG 

LAT .002014 DEG LONG 358.371 DEG 


5.6 LUNAR HARMONICS USED ' MOD 4TH ORDER - 10 


5.7 

DATA 

ARC 

LENGTH' U 

HRS 59 

MIN 

SOS= 6479 

75 

5.8 

DATA 

SUMMARY ' 






STA 

NO. 

DATA 

TYPE 

START 

TIME 


NUMBER 

POINTS 

STANDARD 

DEVIATION 

MEAN 


12 

CC3 

326/2252 

327/0439 

229 

.4564 

.0287 


61 

C3 

326/2250 

327/0109 

HHH 

.3704 

.1387 

5.9 

RESIDUAL 

PLOTS' NOT" 

AVAILABLE 




5 • 1 URLMARK5 * 

MAP TIME 

"REPORT For 

“SITE mjt- 




TIME OF REPORT' PREPARED BY' GAYLE D. BARROW 

DAY 287 , 09 HR , 26 MIN CMT O^DT ANALYST 


158 






5 . 

ORBIT DETERMINATION 

REPORT (LUNAR ELLIPSE) Cl-!C0C2(M 

5.1 

0 » D . 

IDENTIFICATION 

NO. 3D41P 

TAPE NO. 

5.2 

EPOCH DAY 49 * 6 

' 13 ' 0.000 GMT 

ITEM NO". 3D41P 
SEQ. NO. 077 



HR 

MIN SEC 

COMPUTER 5"- 

5.3 

STATE VECTOR ( SELENOCENTR I C 1950.0) 

m 


X - 

Y. 

496.30997 KM 
2975.8271 KM 

DX -.89622244 KM/SEL 
DY -.42936136 KM/SEC 


Z 

1713.5133 KM 

DZ .12341001 KM/SEC 

5.4 

STAN 

DARD DEVIATIONS 

nroi 


X 100.3 M DX .13/55 M/S X .0000 M 

Y 447.8 M DY .20630 M/S Y .0000 M 

DX ,0000 M/S 
DY .0000 M/S 


Z 800.3 M DZ .28258 M/S Z .0000 M 

DZ ,0000 M/S 

5.5 

CORRESPONDING ORBITAL PARAMETERS ( SELENOGkAPHI C TRUE OFDATE) 



2680.94 KM 
184.552 DEG 

ECC .337013 

INC 20.3967 DEG 

APF 180.880 DEG 

TFP -4854.51 SEC 


RCA 

APO 

1782.73 KM - 
3595.15 KM 

PALT 44.6408 KM 
AALT 1857.06 KM 

"PER 208.539 MIN 

TA 201.751 DEG 


LAT 

7.70692 DEG 

LONG 205.895 DEG 


5.6 

LUNAR HARMONICS USED 

• MOD 4 TH ORDER - 10 


5.7 

DATA 

ARC LENGTH' 3 

HRS 0 MIN 


5.8 

DATA 

SUMMARY • 




STA 

NO. 

DATA START 

TYPE TIME 

STOP NUMBER 

TIME POINTS 

STANDARD 

DEVIATION MEAN 


41 

C3 49/0614 

4S/0652 39 

.1734 -.0966 


41 

12 

CC3 49/0705 

C3 49/0706 

49/0834 181 

49/0709 4 

.2867 -.0515 

.1309 .6301 


12 

CC3 49/0613 

49/0659 43 

.1402 -.0665 

5.9 

RESIDUAL PLOTS' NOT 

AVAILABLE 



5. 10 REMARKS * ***EPOCH REPORT 


TIME OF REPORT > PREPARED BY* GAYLE D. BARROW 

DAY 287 » 09 HR » 45 MIN GMT O.D. ANALYST 


153 











5.1 O.D. IDENTIFICATION NO. 3D41P 


TAPE NO. 



5.2 

EPOCH DAY 

49 » 7 

» 32 » 25.310 GMT 

ITEM NO. 3D41P 
SEG. NO. 077 





HR 

MI-N SEC 

COMPUTER G 


5.3 

STATE VECTOR 

(SELENOCENTRIC 1950.0) 




X - 

Y - 

536.00008 

1589.1609 

KM 

KM 

DX 1.7337637 KM/SEC 

DY -.23309365 KM/SEC 

f 

1 


z - 

608.56150 

KM 

DZ -.78293732 KM/SEC 

j 

5.4 

STANDARD DEVIATIONS 

A 

PRIORI 



X 77.78 M 
Y 13.12 M 

DX .27425 M/S X 77, 7d M 

DY .51247 M/S Y 13.12 M 

DX .2743 M/S 
DY .5125 M/S 



Z 101.5 M 

DZ .75783 fi/S Z 101.5 h 

DZ .7578 M/S 


5.5 

corresponding 

ORBITAL PARAMETERS ( SEL ENOGRAPH I C TRUE OFDATE ) 



SMA 

LAN 

2689.96 

183.806 

KM 

DEG 

ECC .337514 

INC 20.3872 DEG- 

APF 180.928 DEG 

TFP -88.8533 SEC 



RCA 

APO 

1782.06 

3597.87 

KM 

KM 

PALT 43.9731 KM 
AALT 1859.78 KM 

PER 205.659 MIN 

TA 354.524 DEG 



LAT 

1.58270 

DEG 

LONG 359.542 DEG 



5.6 

LUNAR HARMONICS USED' 

MOD 4TH ORDER - 10 

l 

5.7 

DATA 

ARC LENGTH' 1 

HRS 16 MIN 

SCS= 1173.9 


5.8 

DATA 

SUMMARY ' 






STA 

NO. 

DATA 

TYPE 

START 

TIME 

STOP NUMBER 

TIME POINTS 

STANDARD 

DEVIATION MEAN 



41 

C3 

49/0614 

49/0652 39 

.1734 -.0966 



41 

12 

CC3 49/0705 

C3 49/0706 

49/0834 181 

49/07C9 4 

.2867 -.0515 

.1309 .6301 



12 

CC3 49/0613 

49/0659 43 

.1402 -.0665 


5.9 

RESIDUAL PLOTS' NOT 

AVAILABLE 



5. 10REMARKS * MAP TIME 

REPORT FOR SITE 'D 

t 




TIME 

OF REPORT' 

PREPARED BY' 

GAYLE D. BARROW 


DAY 287 , 09 HR , 47 MIN GMT O.D. ANALYST 









5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 
5.1 O.D. IDENTIFICATION NO. 3D42P 


DC- 100020-1 


TAPE NO. 



5.2 

EPOCH DAY A 9 , 6 

' 13 ' 0.000 GMT 





HR 

MIN SEC 

Computer g 


5.3 

SIATE VECTOR { SELENOCENTR I C 1950.0) 


1 


X 

Y 

-495.94436 KM 
2973.8197 KM 

DX -.89560551 KM /SEC 
DY -.A3025S32 KM/SEC 



Z 

1717.1525 KM 

DZ .12460368 KM/SEC 


5. A 

STANDARD DEVIATIONS 

A 

PRIORI 



X 

Y 

32.69 M DX • 05u 1 5 M/S X .0000 M 

156.2 M DY .07A70 M/S Y .0000 M 


- 


Z 

“279.6 M DZ .10152 M/S Z .0000 M 

DZ .0000 M/S 


5.5 

CORRESPONDING ORBITAL 

, PAKAMEIEKS ( SELEnOGRAPhIC TRuE OFuATE ) 

* 


SMA 

LAN 

2688.91 KM 
18A.A91 DEG 

ECC .337024 

INC 20.5193 DEG 




RCA 

APO 

1782.68 KM 
3595. 1A KM 

PALT AA. 59 45 KM 
AALT 1857.05 KM 

wWrrnfwiiT^ - 



LAT 

7.77563 DEG 

LONG 205.889 DEG 



5.6 

LUNAR HARMONICS USED' 

MOD ATH ORDER - 10 


5.7 

DATA ARC LENGTH' 6 

HRS 10 MIN 

SOS= 10178 


5.8 

DATA SUMMARY' 





STA 

NO. 

DATA START 

TYPE TIME 

STOP N0M3ER 

TIME POINTS 

STANDARD 

DEVIATION MEAN 



A1 

C3 A9/061A 

A9/0652 39 




A 1 
12 

CC3 A9/0705 

C3 A9/0706 

49/1203 A 12 

49/0709 A 




12 

CC3 A9/0613 

49/0659 A3 

.”206 6 -.3317 


5.9 RESIDUAL PLOTS' NOT AVAILABLE 


5.1QREMARKS' ***EPOCH REPORT 


TIME OF REPORT' PREPARED BY' GAYLE p. iSA RRO/J 

DAY 288 > 02 HR » 42 MIN GMT O.D. ANALYST 


5. ORbIT DETERMi NATION REPORT (LUNAR ELLIPSE) 


D?-! 00320-! 


5.1 Q.P. IDENTIFICATION HO. 3D42P TAPE 00. 

ITEM NO. 3D42P 

5.2 EPOCH DAY 49 , 7 ' 32 ' 25.310 GiMT SEQ. NO. 078 

.HR MIN SEC COMPUTER G 


5.3 STATE VECTOR { SELENOCENTR I C 1950.0) 


X -535.74438 KM OX 1.7325384 KM/SEC 

Y -1589.02 72 KM DY -.23057351 KM/SEC 

Z -609.02168 KM DZ -.73625504 KM/SEC 


5.4 STANDARD DEVIATIONS A PRIORI 


X 29.09 M DX .09835 M/S X 29.09 M DX .0983 M/S 
Y 3.612 H DY .18287 M/S Y 3.612 M DY .1829 M/S 
Z 32.66 M DZ .27007 M/S Z 32.66 M DZ .2701 M/S 


5.5 CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPH I C TRUE OFDATE) 


SMA 2689.94 KM ECC .337524 APF 181.005 DEG 

LAN 183.745 DEG INC 20.5098 DEG TFP -88.9621 5EC 

RCA 1782.02 KM PALT 43.9292 KM PER 208.656 MIN 

APO 3597.86 KM AALT 1859.77 KM TA 354.517 DEG 

LAT 1.56728 DEG LONG 359.550 DEG 


5.6 LUNAR HARMONICS USED' MOD 4TH ORDER - 10 


5.7 

DATA 

ARC 

LENGTH' 1 

HRS 16 

MIN 

SOS= 10141 


5.8 

DATA 

SUMMARY ' 


- 




STA 

NO. 

DATA 

TYPE 

START 

TIME 

STOP 

TIME 

NUMBER 

POINTS 

STANDARD 

DEVIATION 

MEAN 


41 

C3 

49/0614 

49/0652 

39 

.3003 

.3457 


41 

12 

CC3 

C3 

49/0705 

49/0706 

49/1203 

49/C709 

412 

4 

.7383 

.1598 

.0260 

.3284 


12 

CC3 

49/0613 

49/0659 

43 

.2066 

.3317 

5.9 

RESIDUAL.! 

PLOTS' NOT 

AVAILABLE 




5. 10REMARKS » 



SITE 'D* 




TIME OF REPORT' PREPARED BY' GAYLE D. BARROW 

DAY 288 ,02 HR ,44 MIN GMT O.D. ANALYST 


162 








5. 

ORBIT DETERMINATION REPORT (LUNAR ELLIPSE 

DC - ICG720-I 


5.1 

O.D. 

IDENTIFICATION NO. 2F41P 

TAPE NO. 


x 

5.2 

EPOCH DAY 329 , 6 ' 50 ’ 0.000 GMT 

ITEM No'. 2F41F 
SEQ. NO. 109 




HR MIN SEC 

COMPUTER o 



5.3 

STATE VECTOR ( SELENOCEN TR I C 1950.0) 





X 

Y 

499.06619 KM DX -1.4924934 KM/ SEL 

1938.0774 KM DY -.13003276 KM/SEC 




2 

1327.9962 KM DZ -.12261597 KM/ScC 



5.4 

STANDARD DEVIATIONS A FKiUKi 




X 96.31 M DX .01132 M/S X .0000 M 

Y 356.7 M DY .05396 M/S Y .0000 M 

DX .0000 M/S 
DY .0000 M/S 




Z 487.4 M DZ .19999 M/S Z .0000 M 

DZ .0000 M/S 


- 

5.5 

mm iiiHfiiHHiH 



SMA 

LAN 

2689.46 KM ECC .336806 

147.432 OEG INC 11.6185 DEG 

APF 168.990 

TFP -1849.14 

D LG 
SEC 



RCA 

APO 

1783.63 KM PALT 45.5437 KM 

3595.29 KM AALT 1857.20 KM 

PER 208.600 

TA 268.763 

MIN 

DEG 



LAT 

11.5456 DEG LONG 224.926 DEG 




5.6 

LUNAR HARMONICS USED* MOD 4TH ORDER - 10 




5.7 

DATA 

ARC LENGTH 1 3 HRS 0 MIN 

S0S= 1906.8 



5.8 

DATA 

SUMMARY* 





"sTa 

NO. 

DATA START STo? NUMBER 

TYPE TIME TIME POINTS 

STANDARD 

DEVIATION MEAN 



41 

C3 329/0706 329/0916 159 

.2824 

0030 



12 

CC3 329/0650 329/0916 190 

.2647 

1007 


5.9 

RESIDUAL PLOTS' NOT AVAILABLE 




5. 10 REMARKS' ***EPOCH REPORT 


TIME OF REPORT' PREPARED BY' GAYLE D. BARROW 

DAY 287 * 07 HR » 4-4 MIN GMT O.D. ANALYST 


A O'Tt 
JuVvo- 






o 


5. OKB I I PETE KHliifillUu i^LKu, I LkMlMIS tLLt r^cj 

5.1 O.D. IDENTIFICATION NO. ZF41P TAPE.. NO., 

ITEM NO. 2F41P 

5.2 EPOCH DAY 329 , 7 ' 21 « 15.180 GMT 3EQ. NO. 109 

HR Mil'! SEC COMPUTER G 


5.3 STATE VECTOR ( SELENOCENTR I C 1950.0) 


X 

-1760.4619 

KM 

DX 

-.31770866 

KM/SEC 

Y 

253.39302 

KM 

DY 

-1.5604389 

KM /SEC 

Z 

131.4U975 

KM 

DZ 

-1.0674127 

KM /SEC 


5.4 STANDARD DEVIATIONS A PRIORI 


X 

Y 

5.806 M 
141.9 M 

DX .07871 M/S 
DY .29299 M/S 

X 

Y 

5.806 M 
141.9 M 

DX 

DY 

,0787 M/S 
.2930 M/S 


Z 

356.0 M 

DZ .40519 M/S 

Z 

356 

.0 M 

DZ 

.4052 M/S 


5.5 "CORRESPONDING 

ORBITAL PARAMETERS ( SELENOGRAPH I C TRUE OFDATE ) 


2689.92 

KM 

ECC 

.337049 


APF 

169.069 

DEG 

LAN 

147.108 

DEG 

INC 

11.8198 

DEG 

TFP 

25.5160 

SEC 

RCA 

1783.28 

KM 

PALT 

45.1933 

KM 

PER 

208.653 

MIN 

APO 

3596.55 

KM 

AALT 

1858 

.46 

KM 

TA 

1.57169 

DEG 

LAT 

1.90900 

DEG 

LONG 

317. 

943 

DEG 





5.6 LUNAR HARMONICS USED' NOD 4TH ORDER - 10 


5.7 DATA ARC LENGTH* 0 HRS 28 MIN SOS= 1905.3 


5.8 DATA 

summary 

1 





STA 

NO. 

DATA 

TYPE 

START 

TIME 

STOP 

TIimE 

NUMBER 

POINTS 

STANDARD 

DEVIATION 

MEAN 

41 

C3 

329/0706 

329/0916 

159 

.2824 

-.0030 

12 

CC3 

329/065 0 

329/0916 

190 

.2647 

-.1007 


5.9 RESIDUAL PLOTS' NOT AVAILABLE 


5 • 10REMARKS * MAP TIME REPORT FOR SITE «F* 


TIME OF REPORT* PREPARED BY' GAYLE D. BARRON 

DAY 287 » 07 HR * 47 MIN GMT O.D. ANALYST 









5 a 

ORBIT DETERMINATION REPORT 

irnc ,r »n i 

(LUNAR ELLIPSE) 1 

5.1 

O.D. 

IDENTIFICATION iw. 2F42P 

TAPE NO. 

5.2 

EPOCH DAY 329 , 6 » 50 

* G.OGO GMT 

ITEi'i N >j. zF42P 
SEQ, NO. 110 



HR MIN 

SEC 

COMPUTER G 

5.3 

STATE VECTOR ( SELENOCENTR I C 1950.0) 



X 

Y 

499.45 249 KM 
1936.9512 KM 

DX -1.492596 2 Ki'i/SEC 
DY -.13017760 KM/SEC 


Z 



5. A 

STANDARD DEVIATIONS 

A 

PRIORI 


X 25.53 M DX .00301 M/S 

Y 91.87 M DY .01555 M/S 

X .0000 M 
Y .0000 M 

i Jx roooo"M7“s 

DY .0000 M/S 


Z 124.9 M DZ . 05440 M/S 

Z .0000 M 

DZ .0000 M/S 

5.5 

CORRESPONDING ORBITAL PaRAI« 

IE TENS ( SELENOGKAPH I C TRUE UFDATE) 


SMA 

LAN 

2689.38 KM ECC 

147.590 DEG INC 

• 3 36794 
11.8668 DEG 

APF 168.819 DEG 

TFP -1848.96 SEC 


RCA 

APO 

1783“. 61 KM PALT 

3595.15 KM AALT 

45.5241 KM 
1857.06 KM 

PER 208.591 MIN 

TA 268.768 DEG 


LAT 

11.5855 DEG LONG 

224.915 DEG 


5.6 

LUNAR HARMONICS USED* MOD 

4Th ORDER - 10 

5.7 

I 

DATA 

ARC LENGTH* 6 HRS 

10 MIN 

SOS= 10526 

5.8 

DATA 

SUMMARY* 




STA 

NO. 

DATA 5TART STOP NUMBER 

TYPE TIME TIME POINTS 

STANDARD 

DEVIATION MEAN 


41 

C3 329/0706 329/0917 160 

.4277 .2212 


41 

12 

CC3 329/1023 329/124/ 197 

CC3 329/065U 329/0917 191 

.5574 -.2573 

.4470 .1600 

5.9 

RESIDUAL PLOTS* NOT AVAILABLE 



5. 1GREMARKS ' ***EPOCH REPORT 


TIME OF REPORT* PREPARED BY* GAYLE D. BARROW 

DAY 287 y 03 HR » 48 MIN GMT O.D. ANALYST 










5. 

orbit determination 

D2-IOOS20-1 

REPORT (LUNAR ELLIPSE) 

5.1 

O.D. IDENTIFICATION 

NO. 2F42P 

TAPE NO. 

5.2 

EPOCH DAY 329 , 7 

' 21 ' 15.180 GMT 

ITEM NO. 2F42P 
SEG. NO. 110 


HR 

MIN SEC 

COMPUTER G 

5.3 

STATE VECTOR { SELENOCENTRIC 1950.0) 



X -1760.4467 KM 
Y 252.80565 KM 

DX -.31792660 KM/SEC 
DY -1.5596122 KM/SEC 


Z 132.51741 KM 

DZ -1.0685552 KM/SEC 

5.4 

STANDARD DEVIATIONS 

A PRIORI 


X 1.855 M DX .02073 M/S X 1.855 M 

Y 38.57 M DY .07550 M/S Y 38.57 M 



Z 95.03 M DZ .10408 M/S Z 95.03 M 

DZ .1041 M/S 

5.5 

CORRESPONDING ORBITAL PARAMETERS ( SEL ENOGRAPHI C TRUE OFDATE ) 


Si v iA 2689.84 KM 

LAN 147.266 DEG 

ECC .337037 

INC 11.8681 DEG 

APF 168.893 DEG 

TFP 25.7009 SEC 


RCA 1783.26 KM 

APO 3596.42 KM 

PALT 45.1743 KM 
AALT 1853.33 KM 

PER 208.644 MIN 

TA 1.58309 DEG 


LAT 1.94911 DEG 

LONG 317.947 DEG 


5.6 

LUNAR HARMONICS USED 

' MOD 4TH ORDER - 10 


5.7 

DATA ARC LENGTH' 0 

HRS 28 MIN 

SOS= 10457 

5.8 

DATA SUMMARY' 




STA DATA START 

NO. TYPE TIME 

STOP NUMBER 

TIME POINTS 

STANDARD 

DEVIATION MEAN 


.41 C3 329/0706 

329/0917 160 



41 CC3 329/1023 

12 CC3 329/0650 

329/1247 197 

329/0917 191 


5.9 

RESIDUAL PLOTS' NOT 

AVAILABLE 


5. 10 REMARKS* MAP TIME 

REPORT FOR SITE 'F» 




> 

TIME OF REPORT' 

DAY 287 , 08 HR , 51 

PREPARED BY' GAYLE D. dARRGW 
MIN GMT O.D. ANALYST 





- 


"3 .C=C 







ORBIT DETERMI NATION REPORT (LUNAR ELLIPSE) 


r' r '_ 

i- 1 ’ ~ J w --CL.VJ *** I 


5.1 

O.D. IDENTIFICATION NO. 

. 3F41P 

TAPE NO. 






ITEM NO. 

3F41P 

5.2 

EPOCH DAY 52 » v, » 

50 ' C.000 GMT 

SEQ. NO. 

127 


HR 

MIN SEC 

COMPUTER 

G 


5.3 

STATE VECTOR ( SELENOCENTR I C 1950.0) 





X -2065.8887 KM 

DX -.40307276 KM/SEC 




Y 1227.1980 KM 

DY -1.1433690 KM/SEC 




Z 1470,4276 KM 

DZ -.43276027 KM/SEC 



5.4 

STANDARD DEVIATIONS 

A 

PRIORI 




X 332.5 M DX .06760 

K / S X .0000 M 

DX .0000 

M/S 



Y 298.9 M DY .12411 

M/S Y .0000 M 

DY .0000 

M/S 



Z 722.3 M DZ .26767 

mUHiflH 




5.5 

CORRESPONDING ORBITAL PARAMETERS < SELENOGRmPH I C TRUE 

OFDATE) 


SMA 2688.52 KM ECC .335830 

APF 182. 

750 

DEG 


LAN 147.562 DEG INC 21. *751 DEG 

TFP -2750 

.06 

SEC 


RCA 1785.64 KM PALT 47.5452 KM 

PER 208. 

490 

H I N 


APC 3591.40 KM AALT 1853.31 KM 

TA 242. 

844 

DEG 


LAT 19.2945 DEG LONG 211.600 DEG 




5.6 

LUNAR HARMONICS USED' 

MOD 4TH ORDER - : 

LO 



5.7 

DATA ARC LENGTH* 3 HRS 0 MIN 

SOS= 5820.8 



5.8 DATA 

SUMMARY ' 




- 


STA 

DATA 

START 


NUMBER 

STANDARD 


NO. 

TYPE 

TIME 


POINTS 

DEVIATION 

MEAN 

62 

C3 

52/0127 

52/0312 

175 

.5055 

.0287 

62 

CC3 

52/0052 

52/0113 

18 

.0471 

-.1203 

12 

C3 

52/0054 

52/0113 

20 

.0831 

-.4442 

12 

CC3 

52/0124 

52/0313 

198 

.4755 

-.0751 


5.9 RESIDUAL PLOTS' NOT AVAILABLE 


5 • 10REMARKS ' ***EPOCH REPORT 


TIME OF REPORT* 

PREPARED BY' 

GAYLE 

D. BARROW 

DAY 268 , 03 HR , 05 MIN 

GMT 

O.D. 

ANALYST 










( LI 


D2- ICO 820- f 


5_. Q.R. E I T DE TE RM I N AT I OH R EP OR T 


LNAR...£J-LLP_S£L1 


3.1 0 . D . I DEN T I F I C A T I ON NO. 3F41P TAPE NO. 

ITEM NO# 3F41P 

3.2 EPOCH DAY 52 > 1 * 33 » 37.810 GMT 5EQ. NO. 127 

HR MIN SEC COMPUTER G 


5.3 

STATE VECTGR ( SELENOCEN TR I C 

1950.0) 






X 

-571.28237 KM 

DX 

1. 714551a 

KM/SEC 



Y 

-1587.8188 KM 

DY 

-.23476429 

KM/ SEC 



2 

-596.83006 KM 

DZ 

-.81251447 

KM/ SEC 


5.4 

STANDARD DEVIATIONS 



A PRIORI 



X 

91.32 M DX .27684 M/S 

X 

91.32 

M 

DX 

’ .2788 

M/S 


Y 

1 7 4 .'8 M DY .28386 M/S 

Y 

174.8 

M 

DY 

.2839 

M/S 


Z 

377.7 M DZ .67148 M/S 

Z 

377.7 

M 

DZ 

.6715 

M/S 


5.5 CORRESPONDING ORBITAL PARAMETERS ( SEL.ENOGRAPHIC TRUE GFDA TE ) 


2689 • 3 A KM ECC .336125 APF 182.795 DEG 

147.129 DEG INC 21.2751 DEG TFP -132.310 SEC 

1785.39 KM PALT 47.2953 KM PER 208.586 MIN 

3593.29 KM AALT 1855.20 KM TA 351.881 DEG 

1.92857 DEG LONG 322.163 DEG 


5.6 LUNAR HARMONICS USED* MOD 4TH ORDER - 10 


5.7 

DATA 

ARC 

LENGTH* L 

HRS 40 

MIN 

S05= 5817 

.2 

5.8 

DATA 

SUMMARY ' 






STA 

DATA 

START 


NUMBER 

STANDARD 



NO. 

TYPE 

TIME 


POINTS 

DEVIATION 

MEAN 


62 

C3 

52/0127 

52/0312 

175 

.5055 

.0287 


62 

CC3 

52/0052 

52/0113 

18 

.0471 

-.1203 


12 

C3 

52/0054 

52/0113 

20 

.0831 

-.4442 


12 

CC3 

52/0124 

52/0313 

198 

.4755 

-.0751 

5.9 

RESIDUAL 

PLOTS' NOT 

AVAILABLE 




5. 10 REMARKS* 

MAP TIME 

REPORT FOR 

SITE 1 F * 




• TIME OF REPORT' 

DAY 288 » 03 HR , 08 MIN 


PREPARED BY* GAYLE D. BARROW 
GMT O.D. ANALYST 


168 







5. 

ORB I T DETERMINATION 

REPORT (LUNAR ELLIPSE) 

D2> 


5.1 

0 © D o 

IDENTIFICATION 

NO. 3F42P 

TAPE NO. 


5.2 

EPOCH DAv 

52 , 0 

' 50 ' O.OOC GMT 

ITEM NO. 3F42F 
SEO. NO. 128 




HR 

MIN SEC 

COMPUTER G 


5.3 

STAT 

E VECTOR 

(5ELENOCEMRIC 1 V 5 0 • 0 } 




X - 

Y 

2070.8252 

1231.8010 

KM 

KM 

DX -.40409722 KM/SEC 
DY -1.1415288 KM/SEC 



Z 

1459# 420 7 

KM 

DZ -.43672900 KM/SEC 


5. A 

STANDARD DEVIATIONS 

A PRIORI 



X 151.7 M 
Y 136.1 M 

DX ,03106 M/S X .0000 M 

DY .06013 M/S Y .0000 M 

DX .0000 M/S 
DY .0000 M/S 



Z 330.7 M 

DZ .128 

76 M/S Z .0000 M 

DZ .0000 M/S 


5.5 

CORRESPONDING 

ORBITAL PARAMETERS < SELENUGKAPHI C TRUE OFDATE ) 


SMA 

LAN 

2688.44 

147.094 

KM 

DEG 

ECC .335803 

INC 20.9130 DEG 

APF 183.211 

TFP -2750.00 

DEG 

SEC 


RCA 

APO 

1785,65 

3591.22 

KM 

KM 

PALT 47.5623 KM 
AALT 1853.13 KM 

PER 206.481 

TA 242.845 

M I N 
DEG 


LAT 

19.0402 

DEG 

LONG 211.669 DEG 



5.6 

LUNAR HARMONICS USED 

' MOD 4TH ORDER - 10 



5.7 

DATA 

ARC LENGTH* 6 

HRS 10 MIN 

SOS= 10218 


1 578" 

DATA 

SUMMARY » 






sta 

NO. 

DATA 

TYPE 

START 

TIME 

STOP NUMBER 

TIME POINTS 

STANDARD 

DEVIATION MEAN 


62 

C3 

52/0127 

52/0312 175 

.5614 

0502 


62 

12 

CC3 

C3 

52/0052 

52/0054 

52/0113 18 

52/0113 20 

.0997 

.0892 

1503 

2910 


12 

CC3 

52/0124 

52/0643 414 

.4936 

1088 

5.9 

RESIDUAL PLOTS* NOT 

AVAILABLE 




5 • 10 REMARKS » ***EPOCH REPORT 


TIME OF REPORT t PREPARED BY* GAYLE D, BARROW 

DAY 288 „ 03 HR » 27 MIN GMT Q.D. ANALYST 


r- 


1 






5.1 0 «D. I DENT1 FI CAT I Q.» NO. 3F42P 


5.2 EPOCH DAY 52 » 1 > 33 1 37.310 GMT 

HR KIis SEC 


TAPE NO. 

ITEM NO. 3F42P 
SEQ. NO. 128 
COMPUTER G 


5.3 STATE VECTOR ( SELENOCEmTRIC 1950.0) 


X 

-572. 5 9180 KM 


DX 

1.7187410 

KM/SEC 


Y 

-1585.2325 KM 


DY 

-.23909057 

KM /SEC 


2 

-602.43346 KM 


DZ 

-.80235760 

KM/SEC 


5.4 STANDARD DEVIATIONS 



A PRIORI 


X 

43.98 M DX .12657 

M/S 

X 

43.98 M DX 

.1266 

M/S 

Y 

84,43 M DY .13190 

M/S 

Y 

84.43 M DY 

.1319 

M/S 

Z 

180.8 M DZ .31086 

M/S 

Z 

180.8 M DZ 

.3109 

M/S 


5.5 CORRESPONDING 

ORBITAL 

. PARAMETERS (S 

ELENOGRAPHIC 

TRUE OFDATE) 

SMA 

2689.25 

KM 

RspH 



APF 

183.259 DEG 

LAN 

146.661 

DFG 

BUHli 


DEG 

TFP 

-132.257 SEC 

RCA 

1785.39 

KM 

PALT 

47.3024 

KM 

PER 

208.575 MIN 

APO 

3593.10 

KM 

AALT 

1855.01 

KM 

TA 

351.884 DEG 

LAT 

1.73186 

DEG 

LONG 

322.122 

DEG 




5.6 LUNAR HARMONICS USED* MOD 4TH ORDER - 10 


5.7 DATA ARC LENGTH* 0 HRS 40 MIN SOS= 10213 

5.8 DATA' SUMMARY • 


STA 

NO. 

DATA 

TYPE 

START 

TIME 

STOP 

TIME 

NUMBER 

POINTS 

STANDARD 

DEVIATION 

MEAN 

62 

C3 

52/0127 

52/0312 

175 

.5614 

.0502 

62 

CC3 

52/0052 

52/0113 

18 

.0997 

-.1503 

12 

C3 

52/0054 

52/01 13 

20 

.0892 

-.2910 

12 

CC3 

52/0124 

52/0643 

414 

.4936 

-.1088 

5.9 RESIDUAL PLOTS* NOT AVAILABLE 


5 • 1QREMARKS * MAP TIME REPORT FOR SITE »F* 


TIME OF REPORT* PREPARED BY* GAYLE D. BARROW 

DAY 288 , 03 HR j 2.9 MIN GMT O.D. ANALYST 








5. 

ORBIT DETERMINATION 

REPORT C LUNAR ELLIPSE) V 


5.1 

O.D. IDENTIFICATION 

NO. 3D41M 

TAPE NO. 


5.2 

EPOCH DAY 48 > 19 

* 42 • 0.000 GMT 

ITEM NO. 3D41M 
SEQ. NO. 79 



HR 

MIN SEC 

COMPUTER 3 


5.3 

STATE VECTOR ( SELENOCENTR I C 1950.0) 




X -191.55122 ' KM 
Y 3092.5448 KM 

DX -.,90739168 KM/SEC 
DY -.31815351 KM/SEC 



2 1670.5531 KM 

DZ .19424675 KM/SEC 


5.4 

STANDARD DEVIATIONS 

A 

PRIOR I 



X 22.96 M DX .03793 M/S X .0000 M 

Y 118.6 M DY .05970 M/S Y .0000 M 

DX .0000 M/S 
DY .0000 M/S 



2 227.8 M DZ .07601 M/S Z .0000 M ' 

DZ .0000 M/S 


5.5 

CORRESPONDING ORBITAL PARAMETERS ( SEL ENOGRAPH I C TRUE OFDATE ) 



SMA 2689.08 KM 

LAN 190.232 DFG 

ECC .336742 

INC 20.9392 DEG 

APF 180.790 DEG 

TFP -5176.93 SEC 


- 

RCA 1783.55 KM 

APO 3594.60 KM 

PALT 45 .4626 KM 
AALT 1856.51 KM 

PER 208.555 MIN 

TA 196.599 DEG 



LAT 6.13106 DEG 

LONG 206.535 DEG 



5.6 

LUNAR HARMONICS USED 

» MOD 4TH ORDER - 10 


5.7 

DATA ARC LENGTH* 2 

HRS 40 MIN 

SOS= 1147.0 


5.8 

DATA SUMMARY' 





STA DATA START 

NO. TYPE TIME 

STOP NUMBER 

TIME POINTS 

STANDARD 

DEVIATION MEAN 



62 C3 48/2013 

48/2203 152 

.2242 -.0306 


. 

62 CC3 48/1942 

12 CC3 48/2013 

48/2003 20 

48/2157 166 

.0920 -.0101 

.1961 -.0680 


5.9 

RESIDUAL PLOTS* NOT 

AVAILABLE 



5 . 10REMARKS • ***EPOCH 

REPORT 



- 



TIME OF REPORT* 

DAY 287 » 09 HR » 47 

PREPARED BY* 
MIN GMT 

GEO. S. GOODWIN 
O.D. ANALYST 


I 


171 










5. 

ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 

ls2 - 1 


5.1 

O.D. IDENTIFICATION NO. 3D41M 

TAPE NO. 

* 

5.2 

EPOCH DAY A 9 » 7 * 32 ' 25.310 GMT 

ITEM NO. 
SEQ. NO. 

~To^TP, 

79 


HR MIN SEC 

^Computer 

d 

5.3 

STATE VECTOR ( S ELENOCEN TR I C 1950.0) 






5.8 DATA SUMMARY * 


TTa DATA j 
NO, TYPE 



62 

C3 

48/2013 

48/2203 

152 

.2242 

-.0306 

62 

CC3 

48/1942 


20 

.0920 


12 

CC3 

48/2013 

48/2157 

166 

.1961 

-.0680 


5.9 RESIDUAL PLOTS' NOT AVAILABLE 


5. 10REMARKS ' MAP TIME REPORT FOR SITE 'D' 











D2-{C0:£C-I 



5. 

ORBIT DETERMINATION 

REPORT 

D2-ieo:£C-T 

(LUNAR ELLIPSE) 


5.1 

0 • D o 

IDENTIFICATION 

NO. 3F41M 

TAPE no; 


5.2 

EPOCH DAY 51 , 14 

* 25 

' 0.000 GMT 

ITEM NO. 3F41M 
SEQ. NO. 129 




HR 

KIN 

SEC 

COMPUTER 8 


5.3 

STATE VECTOR l SELENCCENTR IC 1950.0) 




X - 

Y 

■2076.4323 KM 
1205.4588 KM 


DX -.39348039 KM/SEC 
DY -1.1495586 KM/SEC 



Z 

1449.6935 KM 


DZ -.44288583 KM/SEC 


5.4 

STANDARD DEVIATIONS 


A 

PRIORI 



X 55.54 M DX .01184 M/S 

Y 61.34 M DY .01828 M/S 

X .0000 M 
Y .0000 M 

DX .0000 M/S 
DY .0000 M/S 



Z 131.4 M DZ .03737 M/S 

2 .0000 M 

DZ .0000 M/S 


5.5 

CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPH I C TRUE OFDATE ) 



SMA 

LAN 

2688.52 KM 
153.031 DEG 

ECC 

INC 

.336282 
20.9832 DEG 

APF 182.835 DEG 

TFP -2719.93 SEC 



RCA 

APO 

1784.42 KM 
3592.62 KM 

PALT 

AALT 

46.3311 KM 
1854.53 KM 

•PER 208.491 MIN 

TA 243.543 DEG 



LAT 

19.1528 DEG 

LONG 

217.933 DEG 



5.6 

LUNAR hARMON-ICS USED 

» MOD 

4TH ORDER - 10 


5.7 

DATA 

ARC LENGTH"' 2 

HRS 

40 MIN 

SOS= 5815.7 


5.8 

DATA 

SUMMARY * 






STA 

NO. 

DATA START 

TYPE TIME 


STANDARD 

DEVIATION MEAN 



62 

CC3 5-1/1425 

51/1642 229 

.5331 -.0951 



41 

C3 51/1425 

51/1557 152 

.6582 -.0153 


5.9 

RESIDUAL PLOTS' NOT 

AVAILABLE 



5.10REMARKS* ***EPOCH REPORT 


TIME OF REPORT* PREPARED BY* GEO. S. GOODWIN 

DAY 287 , 06 HR j 54 MIN GMT O.D. ANALYST 


V 


173 







5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) .1ZZZC - I 


5.1 

O.D. 

IDENTIFICATION 

NO. 3F41M 

i 

TAPE NO. 

5.2 

EPOCH DAY 52 > 1 

' 33 

' 37.810 GMT 


ITEM NO. 3F41M 
SEQ. NO. 129 



HR 

MIN 

SEC 


COMPUTER B 

5.3 

STATE VECTOR (SELENOCENTRIC 1950.0) 




X - 
Y - 

574.71972 KM 
1584.4693 KM 


DX 1.7184548 

DY -.24070233 

KM/SEC 
KM /SEC 


Z - 

602.40411 KM 


DZ -.80254852 

KM/ SEC 

5.4 

STANDARD DEVIATIONS 


A PRIORI 


X 118.2 M DX .06174 M/S 

Y 28.89 M DY .09776 M/S 

X 118.2 M 
Y 28.89 M 

DX 

DY 

.0617 M/S 
.0978 M/S 


2 83.48 M DZ .12652 M/S 

Z 83.48 M 

DZ 

.1265 M/S 

5.5 

CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPHI C TRUE OFDATE ) 


SMA 

LAN 

2689.37 KM 
146.573 ~ DEG 

ECC 

INC 

.336160 
20.8980 DEG 

APF 183.344 DEG 

TFP -133.352 SEC 


RCA 

APO 

1785.31 KM 
3593.43 KM 

PALT 

AALT 

47.2228 KM 
1655.34 KM 

PER 203.590 MIN 

TA 351.816 DEG 


LAT 

1.72465 DEG 

LONG 

322.050 DEG 



5.6 

LUNAR HARMONICS USED 

» MOD 

4TH ORDER - 10 



5.7 

DATA 

ARC LENGTH' 11 

HRS 

5 MIN 

SOS= 5813.0 

Ln 

• 

00 

data 

SUMMARY » 






STA 

NO. 

DATA START 

TYPE TIME 

STOP NUMBER 

TIME POINTS 

STANDARD 

DEVIATION MEAN 


62 

CC3 51/1425 

51/1642 229 


.5331 -.0951 


41 C3 51/1425 51/1557 152 .6582 -.0153 


5.9 RESIDUAL PLOTS' NOT AVAILABLE 






5. 

ORBIT 

DETERMINATION REPORT (LUNAR ELLIPSE) 



5.1 

O.D. 

IDENTIFICATION NO. 1B51P 

TAPE NO. 
ITEM NO. 

165 1 P 

5.2 

EPOCH 

DAY 232 , 19 ' 45 ' 0.000 GMT 

HR MIN SEC 

SEQ. NO. 
COMPUTER 

013 

6 

5.3 

STATE 

VECTOR (SELENOCENTRIC 1950.0) 




X 

1281.2662 

KM 

DX 

.85284935 

KM/SEC 

Y 

-3090.1914 

KM 

DY 

.43438358 

KM/ SEC 

2 

-876.01044 

KM 

DZ 

.38337259 

KM /SEC 


5.4 STANDARD DEVIATIONS A PRIORI 



X 

37.33 M 

DX .02856 M/S 

X .0000 M 

DX . 

0000 M/S 



Y 

Z 

274.7 M 
921.9 M 

DY .05233 M/S 
DZ .00602 M/S 

Y .0000 M 
Z .0000 M 

DY . 
DZ . 

0000 M/S 
0000 M/S 


5.5 

CORRESPONDING 

ORBITAL 

. PARAMETERS ( SELENOGRAPHI C 

TRUE OFDATE ) 


SMA 

2766.04 

KM 

ECC 

.296430 


APF 

184.158 

DEG 


LAN 

RCA 

242.612 

1946.10 

DEG 

KM 

INC 

PALT 

12.1399 

208.013 

DEG 

KM 

TFP 

PER 

-5020.78 

217.572 

SEC 

MIN 


APO 

LAT 

3585.97 

5.73008 

KM 

DEG 

AALT 

LONG 

1847.68 

270.417 

KM 

DEG 

TA 

204.186 

DEG 

5.6 

LUNAR HARMONICS USED* 

MSC 

ONBOARD 

- 11 




5.7 

DATA ARC LENGTH' 2 

HRS 

0 MIN 


SOS= 

564.96 



5.3 DATA SUMMARY* 


STA 

DATA 

START 

STOP 

NUMBER 

STANDARD 


NO. 

TYPE 

TIME 

TIME 

POINTS 

DEVIATION 

MEAN 

12 

CC3 

232/1947 

232/2133 

104 



61 

C3 

232/1945 

232/2058 

71 



5.9 RESIDUAL PLOTS' NOT AVAILABLE 


5 • 10REMARKS * ***EPOCH REPORT 


TIME OF REPORT' PREPARED BY' GAYLE D. BARROW 

DAY 287 » 04 HR » 42 MIN GMT O.D. ANALYST 


175 






5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 


5.1 

O.D. 

IDENTIFICATION NO. 1B51P 

TAPE NO. 


5.2 

EPOCH 


ITEM NO. 
SEQ. NO. 

IdSiP 

013 

r 


HR RTN SEC 

COMPu ItK 

0 


5.3 STATE VECTOR < SELE'NUTEN Ik I C 1950. (J7 


7 884.0 /431 m UX — -i. 60y<JlB2 KM/ SEC 

Y 1575.6490 KM DY .74211026 KM/SEC 



Z 

833.'51855 KM 


DZ 

-Trmzrrv KM/SEC 

5.4 

STANDARD DEVIATIONS 



A 

PRIORI 


X 32.38 M DX .05186 M/S 
Y 161.4 M DY .04865 M/S 

X 

Y 

UW1»| 

EJX TOSTTWS 
DY .0486 M/S 


Z 270.6 M DZ .39025 M/S 

Z 

270,6 M 

DZ .3903 M/S 

5.5 

CORRESPONDING ORBITAL 

. PARAMETERS 

(SELENOGRAPHIC TRUE OFDATE ) 


SMA 

LAN 

2767. '09 KM 
241.854 DFG 

ECC 

INC 

.296758 
12,1435 DEG 

APE 184.220 DEG 

TFP -483.220 SEC 


RCA 

APO 

1945.93 KM 
3588.24 KM 

PALT 

AALT 

2U7.842 KM 
1850.15 KM 

PER 217.696 MIN 

TA 334.665 DEG 


LAT 

4.34612 DEG 

LONG 

41.1710 DEG 


5.6 

LUNAR HARMONICS USED > 

MSC 

ONBOARD - 11 


5.7 

DATA 

ARC LENGTH' 1 

HRS 

12 MIN 

S0S= 563.87 

5.8 

DATA 

SUMMARY ' 






STA 

NO, 

DATA START 

TYPE TIME 


NUMBER 

POINTS 

STANDARD 

DEVIATION MEAN 


12 

CC3 232/1947 

232/2133 

104 

.2226 .0045 


61 

C3 232/1945 

232/2058 

HU 

.1144 .0159 

5.9 

RESIDUAL PLOTS' NOT 

AVAILABLE 


* 


5.10REMARKS* MAP TIME REPORT FOR SITE >B» 














5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 

i 

5.1 O.D. IDENTIFICATION NO. 1652P 


LJ * ■ 


1 v. - 




TAPE NO. 

ITEM NO. 1652P 

5.2 EPOCH DAY 232 , i5 » 45 » 0.000 GMT SEQ. NO. 014 

HR MIN SEC COMPUTER G 


5.3 STATE VECTOR ( SELENOCENTR I C 1950.0) 


X 1280,5643 KM DX .85346888 KM/SEC 

Y -3086,3799 KM DY .43326617 KM/SEC 

Z -887.36650 KM DZ .38359520 -KM/SEC 


5.4 STANDARD DEVIATIONS A PRIORI 


16.72 

M 

DX 

.01387 

M/S 

X 

.0000 

M 

DX 

.0000 

M/S 

130.0 

M 

DY 

.02396 

M/S 

Y 

.0000 

M 

DY 

.0000 

M/S 

427.8 

M 

DZ 

.00412 

M/S 

Z 

.0000 

M 

DZ 

.0000 

.M/S 


5.5 CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPH I C TRUE OFDATE) 


■ 

SMA 

2765.46 

KM 

ECC 

.296317 


APF 

183.348 

DEG 


LAN 

243.402 

DEG 

INC 

12.0453 

DEG 

TFP 

-50'20 • 63 

SEC 


RCA 

1946.01 

KM 

PALI 

207.917 

KM 

PER 

217.504 

MIN 


APO 

3584.91 

KM 

AALT 

1846.82 

KM 

TA 

204.167 

DEG 


LAT 

5.53249 

DEG 

LONG 

270.398 

DEG 




5.6 

LUNAR 

HARMON I CS 

USED ' 

1 MSC 

ONBOARD 

- 11 




5.7 

DATA 

ARC LENGTH' 5 

HRS 

40 MIN 


sos= 

152516 



5.8 DATA SUMMARY' 


STA DATA START STOP NUMBER STANDARD 

NO. TYPE TIME TIME POINTS DEVIATION MEAN 


12 CC3 232/1947 233/0111 259 

61 C3 232/1945 232/2058 71 

5.9 RESIDUAL PLOTS' NOT AVAILABLE 

5. 10REMARKS ' ***EPOCH REPORT 


2.2669 .0281 

1.2494 1.4832 


TIME OF REPORT' PREPARED BY' GAYLE D. BARROW 

DAY 287 ", 05 HR , 07 MIN GMT O.D. ANALYST 





5.1 O.D. IDENTIFICATION NO. 1S52P 



Z> m 1 

yj o u 

O 1ULIM II * 

i V 1 ’ n v * J- 


i 

TEM NO. IB3 

2P 


5.2 

EPOCH DAY 232 > 21 * O' 

36.930 GMT 

SEQ. NO, 014 





HR MIN 

SEC 

COMPUTEK b 



5.3 

STATE VECTOR 

(SELENOCENTRIC 

1950.05 






X 

883.97163 

KM 

OX — 1*610h-Uo2 

KM/ SEC 




Y 

1573.5595 

KM 

DY o 74 1475 19 

KM /SEC 




Z 

837.23990 

KM 

DZ -.11366339 

KM/ SEC 

i 


5.4 

STANDARD DEVIATIONS 

A 

PRIORI 

— ■ n '1 ■ j. W. A ^ r-T- / A 




X 

16.83 M 

DX .02393 M/5. 

X 16.85 M 






Y 

74.94 M 

DY .02382 M/S 

Y 74.94 M 

DY 

,0238 M/S 




Z 

123.6 M 

DZ .18331 i /S 

Z 123.6 M 

DZ 

.1833 M/S 


- 

5.5 





I 



.296645 

APr 

183.411 




LAN 

242.643 

DEG INC 

12.0488 DEG 

TF? 

-433.069 

SEC 

: 


RCA 

1945.83 

KM PALT 

2117.744 kTT~ 

P'Ek 

2 1 7 . 6 2 / 

MIN • 



APO 

3587.17 

km aalt 

1849.08 KM 

ta 

334.672 

DEG 



LAT 

4.46885 

DEG LONG 

41.1649 DEG 





5.6 LUNAR HARMONICS USED » MSC ONBOARD - 11 


5.7 DATA ARC LENGTH' 1 

5.8 DATA SUMMARY' 




TIME OF REPORT' 
DAY 28 


PREPARED BY' GAYLE D. BARROW 















ON RFPORT (LUNAR ELLIPSE) 


£52- 1 oorrr-T 


5. 


ORBIT DETERM I NAT r 


5.1 

O.D. 

identification 

NO. 2B51P 

TAPE NO. 

5.2 

EPOCH DAY 322 , 20 

* 36 

» 0.000 GMT 

ITEM NO. 2B51P 
SEQ. NO. 031 



HR 

MIN 

SEC 

COMPUTER B 

5.3 

stat 

E VECTOR (SELENOCENTRIC 1950*0) 



X 

Y - 

3445.9324 KM 
857.30989 KM 


DX .29291014 KM/SEC 

DY .74461947 KM/SEC 


Z - 

545.15865 KM 


DZ .51613741 KM/SEC 

5.4 

STANDARD DEVIATIONS 


A 

PRIORI 


X 15.54 M DX .02384 M/S 

Y 574.1 M DY .29132 -,/S 

X .0000 M 
Y .0000 M 

DX .0000 M/S 
DY .0000 M/S 


Z 944.8 M DZ .43124 M/S 

Z -0000 M 

DZ .0000 M/S 

5.5 

CORRESPONDING ORBITAL PARAMETERS ( SELENOGRaPH I C TRUE OFDATE) 



2689.84 KM 
234.288 DEG' 

ECC 

INC 

.336517 
12.2084 DEG 



RCA 

APO 

1784.66 KM 
3595.02 KM 

PALT 

AALT 

46.5733 KM 
1856.93 KM 

PER 208.644 MIN 

TA 177.037 DEG 


LAT 

356.093 DEG 

LONG 

215.887 DEG 


5.6 

LUNAR HARMONICS USED' 

MSC 

ONBOARD - 11 


5.7 

DAT A 

ARC LENGTH' 3 

HRS 

~0 MIN 

50S^ 6051.4 

5.8 

DATA 

SUMMARY* 





STA 

NO. 

DATA START 

TYPE TIME 

STOP NUMBER 

TIME . POINTS 

"STANDARD 
DEVIATION MEAN 


12 

CC3 322/2036 

322/2300 226 

.5074 .3001 


61 

C3 322/2037 

322/2144 130 

" .2486 .“079 7 


5.9 RESIDUAL PLOTS' NOI AVAILABLE 


5.10REMARKS ' ***EPOCH REPORT 


TIME OF REPORT' 
DAY 286 , 


PREPARED BY' GAYLE D. BARROW 








5. 

orbit determination 

REPORT 

L;0 

(LUNAR ELLIPSE) 

-IP0C2C~i 

5.1 

O.D. 

IDENTIFICATION 

NO. 2B51P 

TAPE NO. 

' 

5,2 

EPOCH DAY 322 , 22 

* 23 

16.600 GMT 

ITEM NO. 
SEQ. NO. 

2B51P 

031 



HR 

MIN 

SEC 

COMPUTER 

: B 

5.3 

STATE VECTOR ( SELENOCEN TR I C 1950.0) 




X - 
Y 

172 /. 03 /3 KM 
377.889c3 KM 


DX -.470lbZ6b KM/sEC 
DY -1 . 5280506 KM/SEC 



Z 

236.96367 KM 


~ DZ -1.0579227 KM/SEC 


5.4 

STANDARD DEVIATIONS 


A 

PRIORI 



X 1.944 M DX .03945 .-’/S 

Y 307.0 M DY .56583 ,/S 

X 1 . 944 M 
Y 307.0 M 

DX .0394 
DY .5658 

M/S 

M/S 


Z 493.8 M DZ .83531 M/S 

Z 493.8 M 

DZ .8353 

M/S 

5.5 

CORRESPONDING ORBITAL PARAMETERS ( SEL ENOGKAPrll C TRUE 

UPDATE) 


SMA 

LAN 

2690.98 KM 
233.218 DEG 

ECC 

INC 

.337182 
12.2138 DEG 

APP 164.307 DEG 
TFP -17.3729 SEC 


"KtA 

APO 

1 / 8 3 . 63 KM 

3598.33 KM 

"PALT""' 

AALT 

"45. 53 8 7 KM 
1860.24 KM 

PtK ZU8T 

TA 358. 

776 MTTI 
930 DEG 


LAT 

3.49811 DEG 

LONG 

36.8145 DEG - 



5.6 

LUNAR HARMONICS USED 

• MSC 

ONBOARD - 11 



5.7 

DATA 

ARC LENGTH’ 1 

HRS 

44 MIN 

SOS= 6051.3 

5.8 

DATA 

SUMMARY* 





» 

SIA 

NO. 

DATA START 

TYPE TIME 

STOP NUMBER 

TIME POINTS 

STANDARD 

DEVIATION 

MEAN 


12 

CC3 322/2036 

322/2300 226 

.5074 

.3001 


61 

C3 322/2037 

322/2144 130 

.2486 

.0797 

5.9 

RESIDUAL PLOTS’ NOT 

AVAILABLE 




5 • 10REMARKS ’ MAP TIME REPORT FOR SITE * B * 



TIME OF REPORT * PREPARED BY’ GAYLE D. BARROW 

DAY 286 , 06 HR , 52 MIN GMT O.D. ANALYST 












5 


ORBIT DE T ERM I NATION REPORT {LUNAR ELLIPSE) 


Dv- 1 1 •nri'O-] 


5.1 O.D. IDENTIFICATION NO. 2352P TAPE NO. 


J • ± 

5.2 

« IULIN 1 iriuu 1L ♦ 

EPOCH DAY 322 , 20 

INU • c> u J c. r 

• 36 ' 0.000 GMT 

ITEM NO. 2652P 
SEO. NO. 032 



HR 

MIN SEC 

COMPUTER B 


5.3 

STAT 

E VECTOR ISELENG 

ENTRIC 1950.0) 


m 


X 

Y - 

3446.5637 KM 
768.78454 KM 

DX .29963369 KM/SEC 

DY .7672677-8 KM/SEC 



Z - 

680.84392 KM 

DZ .48801469 KM/SEC 


5.4 

STANDARD DEVIATIONo 

A 

PRIORI 



X 61.47 M DX .00437 M/S X 149.5 M 

Y 392.3 M DY .21345 v/S Y 201.1 M 

DX .0312 M/S 
DY .1296 M/S 



Z 744.6 M DZ .33758 M/S Z 598.2 M 

DZ .2656 M/S 


5.5 

CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPHI C TRUE OFDATE) 


SMA 

LAN 

3424,67 KM 
335 • 3 , 9 DEG 

ECC .207637 

INC 30,0947 DEG 

APF 112.702 

TFP 5675.48 

DEG 

SEC 


RCA 

APO 

2713.58 KM 
4135.76 KM 

PALT 975.493 KM 
AALT 2397.67 KM 

PER 299.740 

TA 132.982 

MIN 

DEG 


LAT 

332.810 DEG 

LONG 217.823 DEG 



5.6 

LUNAR HARMONICS USED 

* MSC ONBOARD - 11 



5.7 

DATA 

ARC LENGTH* 6 

HRS 10 MIN 

SOS= +.0E+ 


5.8 

DATA 

SUMMARY* 





STA 

NO. 

DATA START 

TYPE TIME 

STOP NUMBER 

TIME POINTS 

STANDARD 

DEVIATION MEAN 


12 

CC3 322/2036 

323/0229 431 

1314. 61'52 230. 

7231 


61 

C3 322/2037 

322/2144 130 

40.5406 -89. 

1043 

5.9 

RESIDUAL PLOTS' NOT 

AVAILABLE 



5.10REMARKS* ***EPOCri REPORT 

THE ONBOARD LUNAR MODEL FAILS THE TWO ORBIT TEST 

DIVERGENCE IN FIVE EASY ITERATIONS 


TIME 

OF REPORT*’ 

PREPARED BY* 

GAYLE D. BARROW 



DAY 286 , 08 HR . 26 

MIN GMT 

O.D. ANALYST 














5. ORBIT DE TERMINATION REPORT (LUNAR ELLIPSE) Dj., , C'-po-)-? 

5.1 O.D. IDENTIFICATION NO. 2D51P TAPE NO. 

__ ! ) EM NO. 7UJIF 

5.2 EPOCH DAY 326 » 22 » 45 * 0.000 GMT SEQ. NO. 062 

HR mTN STC COMPUTER G ” 


5.3 STATE VECTOR (SELENOC NTRIC 1950.0) 




X 




-.89421963 KTT/TE'C 




Y 

1407.1565 KM 


DY 

.60205733 KM/SEC 




Z 

1014,3682 KM 

' 

DZ 

.39175410 KM/SEC 



5. A 

STANDARD DEVIATIONS 



A 

PRIORI 




X 

21.66 M DX .00859 M/S 

X 

.0000 M 

DX .0000 M/S 




Y 

169.5 M DY .05246 M'S 

Y 

.0000 M 

DY .0000 M/S 




Z 

182.8 M DZ .09943 M/S 

Z 

.0000 M 

DZ .0000 M/S 



5.5 

CORRESPONDING ORBITAL 

. PARAMETERS 

(SELENOGRAPHIC TRUE OFDATE) 



SMA 

2689.88 KM 

ECC 

.338.2 76 

APE 167.627 

DEG 



LAN 

178.684 DEG 

INC 

11.9396 DEG 

TFP -3529.72 

SEC 



RCA 

1779.96 KM 

PALT 

41.8688 KM 

PER 208.649 

MIN 



APO 

3599.80 KM 

AALT 

1861. 

71 KM 

TA 225.379 

DEG 



LAT 

6.47059 DEG 

LONG 

211.120 DEG 




5.6 

LUNAR HARMONICS USED' 

NSC 

ONBOARD- - 11 




5.7 

DATA ARC LENGTH' 3 

HRS 

0 MIN 

SQS= 2109.5 



• 

00 

DATA SUMMARY' 








STA 

DATA START 

STOP 

NUMBER 

STANDARD 




NO. 

TYPE TIME 

TIME 

POINTS 

DEVIATION MEAN 



12 

CC3 326/2252 

327/0109 

113 

.3018 

1099 *' 



61 

C3 326/2250 

327/01C9 

131 

.2938 

0097 


5.9 RESIDUAL PLOTS' NO t AVAILABLE 


5 • 10REMARKS 1 ***EPOCH REPORT 


TIME OF REPORT ' PREPARED BY' GAYLE D. BARROW 

DAY 287 » 03 HR , 08 MIN GMT 0T[). ANALYST 


182 ‘ ' 






5.1 O.D. IDENTIFICATION NO. 2D51P 


TAPE NO. 

ITEM NO. 2D51P 

5.2 EPOCH DAY 326 > 23 » 47 ' 13.720 GMT SEQ. NO. 062 

HR MIN SEC COMPUTER G 


5.3 STATE VECTOR ( SELENOCENTR I C 1950.0) 


X 

-1789.5180 

KM 

DX 

-.07407432 

KM/SEC 

Y 

-6.3158442 

KM 

DY 

-1.5776578 

KM/SEC 

Z 

-42.616626 

KM 

DZ 

-1.0777593 

KM/SEC 


5. A STANDARD DEVIATIONS A PRIORI 


X 

1.354 

M 

DX 

.02378 

M/S 

X 

1.354 M 

DX 

.0238 

M/S 

Y 

20.36 

M 

DY 

.16139 

M ' S 

Y 

20.36 M 

DY 

.1614 

M/S 

Z 

19.74 

M 

DZ 

.23497 

M/S 

Z 

19.74 M 

DZ 

.2350 

M/S 


5.5 CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPHIC TRUE OFDATE ) 


SMA 

2691.39 

KM 

ECC 

.338898 


APF 

167.802 

DEG 

LAN 

178.035 

DEG 

INC 

11.9455 

DEG 

TFP 

203.020 

SEC 

RCA 

1779.29 

KM 

PALT 

41.1-956 

KM 

PER 

208.825 

MIN 

APO 

3603.50 

KM 

AALT 

1865.41 

KM 

TA 

12.5063 

DEG 

LAT 

359.936 

DEG 

LONG 

358.337 

DEG 




5.6 LUNAR 

HARMONICS 

USED 

• MSC 

ONBOARD 

- 11 






5.7 

DATA 

ARC LENGTH* u 

HRS 59 

MIN 

warn 

.2 


Ul 

• 

CD 

DATA 

SUMMARY ' 




■ 



STA 

DATA 

START 

STOP 

NUMBER 

STANDARD 




NO. 

TYPE 

time 

TIME 

POINTS 

DEVIATION 

MEAN 



12 

CC3 

326/2252 

327/0109 

113 

.3018 

-.1099 



61 

C3 

326/2250 

327/0109 

131 

.2938 

-.0097 


5.9 

RESIDUAL PLOTS' NOT 

AVAILABLE 





5^. 10 REMARKS ' MAP TIME REPORT FOR SITE ^ 


TIME OF REPORT * PREPARED BY' GAYLE D. BARROW 

DAY 287 , 03 HR ♦ 11 MIN GMT O.D. ANALYST 













5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 


p2~ I V. 


5.1 O.D. IDENTIFICATION NO. 2D52P 


* 

5.2 EPOCH DAY 326 , 22 » 45 1 0.000 GMT 


HR MIN SEC 


5.3 STATE VECTOR ( SELEjNOC _iHTR I C 1950.0) 


TAPE NO. 




SEQ. NO. 063 


2590.2 
1410.8696 KM 
1008.1536 KM” 


5.4 STANDARD DEVIATIONS 


.60376805 KM/SEC 
.38962775 KM/S 




2 146.3 M DZ .08211 M/S Z .0000 M DZ .0000 M/S 


ESPUNDING ORBITAL PARAMETERS ( SELENOGKAPH I C TRUE 


208.600 

225.387 


\ 2689.46 

KM 

E 

i 178.736 

DEG 

I 


1780.01 KM PALT 41.9203 KM 

3598.91 KM AALT 166U.82 KM 


6.34007 DEG LONG 211.142 DEG 


5.6 LUNAR HARMONICS USED' MSC ONBOARD - 


5.7 DATA ARC LENGTH* 6 HRS 10 MIN 


5.8 DATA SUMMARY' 




5.9 RESIDUAL PLOTS' NOT AVAILABLE 



TIME OF REPORT' PREPARED 3Y* GAYLE D. BARROW 

DAY 287 » 03 HR ♦ 27 MIN GMT O.D. ANALYST 










5. 

ORBIT DETERMINATION 

REPORT (LUNAR ELLIPS 

e . O2-ICCC20-! 

wJ — 

5.1 

O.D. 

IDENTIFICATION 

NO. 2D52P 

TAPE NO. 


5.2 

EPOCH DAY 326 » 23 

» 47 ' 13.720 GMT 

ITEM NO. 2D52P 
SEQ. NO. 063 



HR 

MIN SEC 

COMPUTER G 


5.3 

STATE VECTOR ( SELENOC _.mTR I C 1950.0) 




X - 

Y - 

1789.6260 KM t 
7.4406704 KM* 

DX -.07335795 KM/SEC 
DY -1.5818064 KM/SEC 



Z - 

42.936109 KM 

DZ -1.0714070 KM/SEC 


5*4 

STANDARD DEVIATIONS 

A 

PRIORI 



X .9576 M DX .01934 M/S X .9578 M 

Y 15.34 M DY .13049 M'S Y 15.34 M 

DX .0193 M/S 
DY .1305 M/S 



Z 17.84 M DZ .19161 M/S Z 17.84 M 

DZ .1916 M/S 


5.5 

CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPH I C TRUE OFDATE) 


SMA 

LAN 

2690.98 KM 
178.087 DEG 

ECC .336778 

INC 11.7188 DEG 

APF 167.743 

TFP 203.755 

DEG 

SEC 


RCA 

APO 

1779.33 KM 
3602.62 KM 

PALT 41.2423 KM 
AALT 1864.53 KM 

PER 208.776 

TA 12.5503 

MIN 

DEG 


lat 

359.940 DEG 

LONG 358.374 DEG 



5.6 

LUNAR HARMONICS USED' MSC ONBOARD - 11 



5.7 

DATA 

ARC LENGTH* 0 

HRS 59 MIN 

SOS= 310029 

- 

CO 

• 

tn 

DATA 

SUMMARY • 





STA 

NO. 

DATA START 

TYPE TIME 

STOP NUMBER 

TIME POINTS 

STANDARD 
DEVIATION M 

EAN 

• 

12 

CC3 326/2252 

327/0439 229 

3.3701 

1525 


61 

C3 326/225u 

327/0109 131 


2694 

5.9 

RESIDUAL PLOTS' NOT 

AVAILABLE 



5.10REMARKS* MAP TIME 

REPORT FOR SITE 'D 

1 




TIME 

OF REPORT* 

PREPARED BY' 

GAYLE D. BARROW 



DAY : 

287 , 03 HR . 29 

MIN GMT 

O.D. ANALYST 



*3 p K 






5. ORbIT DETERMINATION REPORT (LUNAR ELLIPSE) 
5.1 O.D. IDENTIFICATION NO. 3D51P 





' ") MO 

► ire «w © 


5.2 

EPOCH DAY 

49 » 6 

* 13 ' 

0.000 GMT 

ITEM NO'i 3DVTP 
SEQ. NO. 080 





HR 

MIN 

SEC 

COMPUTER E 


5.3 

S 1 ATE VECTOR 

(SELENOCEN TRIC 

1950.0) 




X - 

•493.46099 

AM 


DX -.891772J6 KM/SEC 



Y 

2962.9660 

KM 


DY -.43604457 KM/SEC 



Z 

1736.4554 

KM 


DZ .13247185 KM/ SEC 


5.4 

STANDARD DEVIATIONS 


A 





DX .14666 M/S 

X .0000' W 

DX .0000 M/S 





Y .0000 M 

DY .0000 M/S 



Z 820.4 M 

DZ .28696 M/S 




5.5 

CORRESPONDING 

ORBITAL 

. PARAMETERS ( SEL EnQGKAPH I C TRuL Of-DATE) 



SMA 

2689.15 

KM 

ECC 

.336987 

APF 161.203 DEG 



LAN 

184.292 

DEG 

INC 

21.2742 DEG 

TFP -4853.91 SEC 



RCA 

1782.94 

KM 

PALT 

4 t +.6479 KM 

FEir 208.563 MITT" 



APO 

3595.35 

KM 

AALT 

1857.26 KM 

JA 201.771 DEG 



LAT 

3.14135 

DEG 

LONG 

205.848 DEG 



5.6 

LUNAR HARMONICS USED' 

MSC 

ONBOARD -11 



5.7 

DATA 

ARC LENGTH' 3 

HRS 

0 MIN 

SOS= 328.96 


5.8 

DATA 

SUMMARY ' 







STA 

DATA 

START 

STOP NUMBER 

STANDARD 



NO. 

TYPE 

TIME 

TIME POINTS 

DEVIATION MEAN 



41 

C3 49/0614 

49/0652 39 

.1075 -.0939 



41 

CC3 49/0705 

49/0834 181 

.2377 -.0655 



12 

C3 49/0706 

49/0709 4 

.0312 .2504 



12 

CC3 49/0613 

49/0659 43 

.1138 -.0232 



5.9 RESIDUAL PLOTS' NOT AVAILABLE 


5 • 1QREMARKS ' ***EPOCH REPORT 


TIME OF REPORT' PREPARED BY' GAYLE D. 3ARROW 

'DAY 286 , 09 HR » 26 MIN GMT O.D. ANALYST 


‘ 186 













P2-1C0?2C-I 



D • 

5.X 

ur\D i 

0 » D . 

1 UL 1 cn,m hM I 1 L/n 

IDENTIFICATION 

r\ur yjf\ i v uvn 

NO. 3D51P 

M » ' 1 — « — > — -fc ‘ ^ 

TAPE NO. 


* 

5.2 

EPOCH DAY 49 » 7 

• 32 » 25. 

310 GMT 

ITEM NO. 
SEQ. NO. 

3D51P 

080 




HR 

MIN SEC 

COMPUTER 

B 


5.3 

STATE VECTOR ( SELENOCENTR I C 1950.0) 





X - 

Y 

533.24040 KM 
1589.3198 KM 

DX 

DY 

1.7248547 KM/SEC 
-.21682717 KM/SEC 




z - 

611.07746 KM 

DZ 

-.80689128 KM/SEC 



5. A 

STANDARD DEVIATIONS 


A 

PRIORI 




X 78.47 M DX .29559 M/S X 

Y 14.97 M DY .52979 M/S Y 

78.47 M 
14.97 M 

DX .2956 
DY .5298 

M/S 

M/S 



Z 106.3 M DZ .77217 M/S Z 

106.3 M 

DZ .7722 

M/S' 


5.5 

CORRESPONDING ORBITAL PARAMETERS { SELENOGRAPHI C TRUE 

OFDATE ) 



SMA 

LAN 

2690.69 KM 
183.512 DEG 

ECC .337621 

INC 21.2821 DEG 

APF 181.294 DEG 

TFP -88.4811 SEC 



RCA 

APO 

1782.25 KM 
3599.12 KM 

PALT 44.1646 KM 
AALT -1861.03 KM 

PER 208. 

TA 354. 

743 MIN 
548 DEG 

• 


LAT 

1.50814 DEG 

LONG 359. 

636 DEG 




5.6 

LUNAR HARMONICS USED 

* MSC ONBOARD - 11 




5.7 

DATA 

ARC LENGTH' 1 

HRS 16 , 

MIN 

SOS= 828 

.96 


5o8 

DATA 

SUMMARY » 







STA 

NO. 

DATA START 

TYPE TIME 

■a 

NUMBER 

POINTS 

STANDARD 

DEVIATION 

MEAN 



41 

C3 49/0614 

49/0652 

39 

.1075 ' 

-.0939 



41 

12 

CC3 49/0705 

C3 49/0706 

49/0834 

49/0709 

181 

4 

.2377 

.0312 

-.0655 

.2504 



12 

CC3 49/0613 

49/0659 

43 

.1138 

-.0232 


5.9 

RESIDUAL PLOTS* NOT 

AVAILABLE 





5 . 1 OREMARKS ' MAP TIME 

REPORTTOJT 

SITE * D 

t 



TIME OF REPORT* PREPARED BY* GAYLE D. BARROW 

DAY 286 , 09 HR , 29 MIR 5KT O.D. ANALYST 


187 





5. ORBIT DETERMINATION REPORT {LUNAR ELLIPSE) 


G2-iooe: 5 .:-i 


5.1 

0. 

D. IDENTIFICATION NO. 3D52P 

TAPE NO. 


5.2 

EPOCH DAY 49 , 6 * 13 > 

0.000 GMT 

ITEM NO. 
SEQ. NO. 

3052R 

081 



HR MIN 

SEC 

COMPUTER 

G 

5.3 

STATE VECTOR { SELENOCENTR I C 

i 

1950.0) 




X 

Y 

-492.93612' KM 
2963,. 9028 KM 

DX -.89210869 
DY -.43556916 

KM/ SEC 
KM/SEC 

’ 

- 

Z 

1734.3645 KM 

DZ .13229923 

KM/SEC 


5.4 

STANDARD DEVIATIONS 

A PRIORI 



X 33,98 M DX .34990 M/S X .0000 M DX .0000 M/S 

Y 151.5 M DY .07237 M/S Y .0000 M DY .0000 M/S 



Z 268.9 M 

DZ .09672 M/S 

Z .0000 M 

DZ . 

0000 M/S 


5.5 

CORRESPONDING 

ORBITAL 

. PARAMETERS ( SELENoGRAPH I C 

“TRUE UPDATE) 



2688.97 



.336944 


APF 

.181.138 

DEG 



184.339 



21.2311 

DEG 

TFP 

-4853.52 

SEC 



1/82.94 

KM 

PALT 

44.8452 

KM 

PER 

208.542 

MIN 



3595.00 

KM 

AALT 

1656.91 

KM 

TA 

201.771 

DEG 


m 

■■ • JBBL | a * ■ 

DEG 

LONG 

205.839 

DEG 




5.6 




FiSC 

ONBOARD 

- 11 




5.7 


El 

“HRS 

namma 


» i r n 

69909“ 



5.8 DATA SUMMARY* 


3T 7T 
NO. 

hoata 

TYPE 

“START 

TIME 

5TUP 

T I ME 

NUMBER 

POINTS 

“ STANDARD 
DEVIATION 

MEAN 

41 

C3 

49/0614 

49/0652 

39 

1.2689 

-.5933 

41 

CC3 

49/0705 

49/1203 

412 

1.7783 

-.2459 

12 

C3 

49/0706 

49/0709 

4 

.0866 

2.2773 

12 

CC3 

49/0613 

49/0659 

43 

1.3683 

-.3548 

5.9 RESIDUAL PLOTS * NOT AVAILABLE 

5. 10REMARKS * 

***EPOCH REPORT 





TIME 

OF REPORT* 

PREPARED BY* GAYLE D. BARROW 

DAY 287 , 02 HR » 45 MIN GMT 


O.D. ANALYST. 










5 


5.1 0 » D . T DENT T FI CAT I ON NO. 3D52P TAPE NO , . 

ITEM NO. 3D52P 

5.2 EPOCH DAY 49 > 7 ' 32 ' 25.310 GMT SEQ. NO. 081 

HR MIN SEC COMPUTER G 

5.3 STATE VECTOR ( SELENOCEN TR IC 1950. 0"j 

X -532.99050 KM DX 1.7253114 KM/SEC 

Y -1589.5048 KM DY -.21754340 KM/SEC 

Z -610.75039 KM DZ -.80568781 KM/SEC 


5.4 STANDARD DEVIATIONS A PRIORI 



X 

Y 

27.64 M 
3.885 M 

DX .09842 M/S 
DY .17690 M/S 

X 27 
Y 3. 

• 64 M 
885 M 

DX .0984 M/S 
DY .1769 M/S 



2 

32.07 M 

DZ .25829 M/S 

Z 32 

.07 M 

DZ .2583 M/S 


5.5 

CORRESPONDING ORBITAL 

PARAMETERS { SEL ENOGKAPH I C TRUE UPDATE] 


SMA 

2690.51 KM 

ECC 

.337578 


APF 181.229 

DEG 


LAN 

183.559 DEG 

INC 

21.2390 

DEG 

TFP -88.0953 

SEC 


RCA 

• 1782.25 KM 

PALT 

44.1608 

KM 

PER 208.722 

MIN 


APO 

3598.77 KM 

AALT 

1860.68 

KM 

TA 354.572 

DEG 


LAT 

1.51999 

> DEG 

LONG 

359.645 

DEG 



5.6 

LUNAR HARMONICS USED' 

MSC 

ONBOARD 

- 11 



5.7 

DATA ARC LENGTH' 1 

HRS 

16 MIN 


SOS= 69499 


5.8 

DATA SUMMARY* 








STA 

DATA 

START 

STOP 

NUMBER 

STANDARD 



NO. 

TYPE 

TIME 

TIME 

POINTS 

DEVIATION MEAN 


41 

C3 

49/0614 

49/0652 

39 

1.2689 

5933 


41 

CC3 

49/0705 

49/1203 

412 

1.7783 

2459 

* 

12 

C3 

49/0706 

49/0709 

4 

.0866 2. 

2773 


12 

CC3 

49/0613 

49/0659 

43 

1.3663 

3548 


5.9 RESIDUAL PLOTS' NOT AVAILABLE 

5. 10 REM ARKS' MAP TIME _ REPORT FOR SITE 


TIME OF REPORT' PREPARED BY' GAYLE D. BARROW 

DAY 287 » 02 HR , 48 MIN GMT O.D. ANALYST 


X m 




5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 


S2-J00C2O-T 


5.1 

O.D. IDENTIFICATION NO. 2F51P 

TAPE NO. 


5.2 

EPOCH DAY 329 , 6 « 50 » 

0.000 GMT 

TTLM 7507“ 
SEQ. NO. 

' 2F5TP 
112 


HR MIN 

SEC 


G 

5.3 

STATE VECTOR l SELENOCENTR I C 

1950.0) 




X 500.49900 KM 

Y 1932.9226 KM 

DX -1.4928643 
DY -.12976108 

KM/SEC 

KM/SEC 


- 

Z 1334.4387 KM 

DZ -.12093931 

KM/ScC 


5.4 

STANDARD DEVIATIONS 

A PRIORI 



X 95.97 M DX .01079 M/S X .0000 M DX .0000 M/S 

Y 352.9 M DY .05444 M/S Y .0000 M DY .0000 M/S 


Z 478 « 4 M DZ .19780 M/S Z .0000 M DZ .0000 M/S 


5.5 CORRESPONDING ORBITAL PARAMETERS' (SEL ENOgR'APH I C TRUE OFDATE ) 



SMA 

LAN 

2689.66 

147.777 

KM 

DEG 

ECC 

INC 

.336766 

12.0344 

DEG 

APF 

TFP 

168. 

-1848 

574 

.39 

DEG 

SEC 


RCA 

1783.88 

KM 

PALT 

45.7858 

KM 

PER 

208. 

623 

MIN 


APO 

3595.45 

KM 

AALT 

1857.36 

KM 

TA 

268. 

601 

DEG 

- 

LAT 

11.7393 

DEG 

LONG 

224.878 

DEG 





5.6 

LUNAR HARMONICS USED' MSC 

ONBOARD 

- 11 





5.7 

DATA 

ARC LENGTH' 3 

HRS 

0 MIN 


SOS’ 

* 3280.0 


5.8 

DATA 

SUMMARY' 








* 


STA 

DATA 

START 

STOP NUMBER 

STANDARD 




NO. 

TYPE 

TIME 

TIME POINTS 

DEVIATION 

MEAN 


41 

C3 329/0706 

329/0916 

159 

.3240 

9 

0185 


12 

CC3 329/0650 

329/0916 

190 

.3658 


1983 

5.9 

RESIDUAL PLOTS' NOT 

AVAILABLE 






5 • 10REMARKS 1 ***EP0CH 

REPORT 








TIME 

OF REPORT 

r 


PREPARED 

BY' 

GAYLE 

D. BARROW 



DAY 287 , 03 HR ♦ 53 

MIN 

GMT 


O.D. 

ANALYST 




5 • 

ORBIT DETERMINATION 

REPORT 

(LUNAR FLLIPSE) 

P2-1CC 

\cn~ i 

' — . i 

• 

5.1 

O.D. 

IDENTIFICATION 

NO. 2F51P 

TAPE NO. 




5.2 

EPOCH DAY 329 , 7 

. 21 » 

15.180 ■ GMT 

ITEM NO. 
SEQ. NO. 

2F51P 

112 




HR 

MIN 

SEC 

COMPUTER 

G 



5.3 

STATE VECTOR (SELENOCENTRIC 

: 1950.0) 






X - 

Y 

17S0.5938 KM 
252.36991 KM 


DX -.31875369 KM/SEC 
DY -1.5563179 KM/SEC 





Z 

134.56722 KM 


DZ —1.0730204 KM/SEC 




5.4 

STANDARD DEVIATIONS 


A PRIORI 





X 6.269 M DX .07873 M/S 

Y 141.2 M DY .29036 M/S 

X 6.269 M 
Y 141.2 M 

DX .0787 
DY .2904 

M/S 

M/S 


- 


Z 351.3 M DZ .39800 M/S 

Z 351.3 M 

DZ .3980 

M/S 



5.5 

CORRESPONDING ORBITAL PARAMETERS ( SEL ENOGRAPH I C TRUE 

OFDATE) 



SMA 

LAN 

2690.67 KM 
147.429 DEG 

ECC 

INC 

.337154 
12.0419 DEG 

APF 168.698 

TFP 25.9452 

DEG 

SEC 



RCA 

APO 

1783.50 KM 
3597.83 KM 

PALT 

AALT 

45.4081 KM 
1859.74 KM 

PER 208.740 

TA 1.59789 

MIN 

DEG 


■ 

LAT 

2.01518. DEG 

LONG 

317.935 DEG 





5.6 

LUNAR HARMONICS USED 

' MSC 

ONBOARD - 11 





5.7 

DATA 

ARC LENGTH* 0 

HRS 

28 MIN 

SOS= 3250.7 



5.8 

DATA 

SUMMARY* 








STA 

NO. 

DATA START' 

TYPE TIME 

STOP NUMBER 

TIME POINTS 

STANDARD 

DEVIATION 

MEAN 



41 

C3 329/0706 

329/0916 159 

.3240 

• 

0185 



12 

CC3 329/0650 

329/0916 190 

.3658 

— • 

1983 


5.9 

RESIDUAL PLOTS* NOT 

AVAILABLE 





5.10REMARKS* MAP TIME REPORT FOR SITE *F* 








5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 


D2-teo:.?? 


5.1 O.D. IDENTIFICATION NO. 2F52P TAPE NO. 

' ITEM NO. ZF5TF 

5.2 EPOCH DAY 329 , 6 * 50 1 0.000 GMT SEQ. NO. 113 

HR MIN SEC COMPUTER G 


5.3 STATE VECTOR ( SELENOCENTR I C 1950.0) 


X 506.34016 KM DX -1.4937537 KM/ SEC 
Y 1913.4960 KM DY -.13289633 KM/SEC 
Z 1358. 987U KM DZ -.10925655 KM/SEC 

5.-4 STANDARD DEVIATIONS A PRIORI 


26.02 

M 

DX 

.00228 

M/S 

X 

.0000 

M 

DX 

.0000 

M/S 

90.43 

M 

DY 

.01621 

M/S 

Y 

.0000 

M 

DY 

.0000 

M/S 

118.4 

M 

DZ 

.05237 

M/S 

Z 

.0000 

M 

DZ 

.0000 

M/S 


5.5 CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPHIC TRUE OFDATE ) 


SMA 

2689.41 

KM 

ECC 

.336754 


APF 

166.081 

DEG 

LAN 

150.145 

DEG 

INC 

12.9269 

DEG 

TFP 

-1847.43 

SEC 

RCA 

1783.74 

KM 

PALT 

45 . 6489 

KM 

PER 

208.594 

MIN 

A'PO 

3595.08 

KM 

AALT 

1856.99 

KM 

TA 

268.627 

DEG 

LAT 

12.4737 

DEG 

LONG 

224.679 

DEG 





5.6 LUNAR HARMONICS USED* MSC ONBOARD - 11 


5.7 DATA ARC LENGTH* 6 HRS 10 MIN 


SOS= 359332 


5.8 DATA 

SUMMARY » 


* 



STA 

NO. 

DATA 

TYPE 

START 

TIME 

STOP 

TIME 

NUMBER 

POINTS 

AnDARD 

DEVIATION 

MEAN 

41 

C3 

329/0706 

329/0917 

160 

2.0483 

1.3669 

41 

CC3 

329/1023 

329/1247 

■mu 

3.4101 

-1.4134 

12 

CC3 

329/0650 

329/’09 17 

BH2K0 

2.4877 

1.1142 

5.9 RESIDUAL PLOTS* NOT AVAILABLE 


5 » 10REMARKS * ***EPOCH REPORT 


TIME OF REPORT* PREPARED BY* GaYLE D. BARROW 

DAY 287 , 04 HR » 22 MIN GMT O.D. ANALYST 






D2-IC0S20-1 


5 . QR5IT DETERMINATION REPORT (LUNAR ELLIPSES 


5.1 

O.D. 

IDENTIFICATION 

NO. 2F52P 

TAPE NO. 


) 

5.2 

EPOCH DAY 329 , 7 

' 21 » 15.180 GMT 

ITEM NO. 
SEQ. NO. 

, 2F52P 

113 



HR 

MIN SEC 

COMPUTER G 

5.3 

STATE VECTOR ( SELENOCENTRIC 1950*0) 




X - 
Y 

1760,1597 KM 
243.48706 KM 

DX -.32296628 KM/SEC 
DY -1.5408743 KM/SEC 



Z 

153.86973 KM 

DZ -1.0939129 KM/SEC 


5.4 

standard deviations 

A 

PRIORI 



X 2.718 ,V. DX .02128 M/S X 2.718 M 

Y 38.88 M DY .07453 M/S Y 38.88 M 

DX .0213 
DY .0745 

M/S 

M/S 


Z 91.10 M DZ .09876 M/S Z 91.10 M 

DZ ,0988 

M/S 

5.5 

CORRESPONDING ORBITAL PARAMETERS ( SELEinOGRAPH I C TRUE 

OFDATE) 


SMA 

LAN 

2690.41 KM 
149.797 DEG 

ECC .337133 

INC 12.9345 DEG 

APF 166.203 DEG 

TFP 26.9443 SEC 


RCA 

APO 

1783.38 KM 
3597.43 KM 

PALT 45.2917 KM 
AALT 1859.34 KM 

PER 208.710 MIN 

TA 1.65956 DEG 


LAT 

2.69749 DEG 

LONG 317.959 DEG 



5.6 

LUNAR HARMONICS USED 1 

' MSC ONBOARD - 11 



, 5.7 

DATA 

ARC LENGTH* 0 

HRS 2b MIN 

SOS= 359200 

5.8 

DATA 

summary » 





STA 

NO. 

DATA START 

TYPE TIME 

STOP NUMBER 

TIME POINTS 

STANDARD 

DEVIATION 

MEAN 


41 

C3 329/0706 

329/0917 160 

2.0483 

1.3669 


41 

12 

CC3 329/1023 

CC3 329/0650 

329/1247 197 

329/0917 191 

3.4101 

2.4877 

-1.4134 

1.1142 

5.9 

RESIDUAL PLOTS* NOT 

AVAILABLE 




5.10REMARKS* MAP TIME REPORT FOR SITE »F* 


TIME OF REPORT' PREPARED BY' GAYLE D. BARROW 

DAY 287 » 04 HR » 24 MIN GMT O.D. ANALYST 


193 







5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) . . 


P?-iccr 



5.1 

O.D. IDENTIFICATION 

NO. 3F51P 


TAPE NO. 


5.2 

EPOCH DAY 52 , 0 

' 50 * 0.000 

GMT 

ITEM NO. 3F51P 
SEO. NO. 130 



HR 

MIN SEC 


COMPUTER B 


5.3 

STATE VECTOR ( S'ELENOCENTR I C 1950.0) 





X -2066.0606 KM 
Y 1227.5776 KM 

DX 

DY' -1 

40422396 KM/SEC 
.1421572 KM/SEC 



Z 1469.4590 KM 

DZ 

43549454 KM/SEC 


5.4 

STANDARD DEVIATIONS 


A 

■FRTWI 



X 319.9 M DX .06491 M/S X .0000 M 

Y 288.4 M DY .12122 M/S Y .0000 M 

DX .0000 M/S 
DY .0000 M/S 



Z 696.4 M DZ .26061 M/S Z .0000 M 

DZ .0000 M/S 






.SMA 2688.89 KM 

LAN 147.189 DEG 

ECC .335793 

INC 21.1914 

DEG 




RCA 1785.98 KM 

APO 3591.80 KM 

PALT 47.8891 
AALT 1853.71 

KM 

KM 

PER 208.534 MIN 

TA 242.880 DEG 



LAT 19.2737 DEG 

LONG 211.603 

DEG 



5.6 

LUNAR HARMONICS USED* MSC ONBOARD ■ 

- 11 

• 


5.7 

DATA ARC LENGTH* 3 

HRS 0 MIN 


SOS= 3943.1 


5o8 

DATA SUMMARY* 






STA DATA START ‘ 

NO-. TYPE TIME 

STOP NUMBER 

TIME POINTS 

STANDARD 

DEVIATION MEAN 



62 C3 52/0127 

- 52/0312 

175 

.3991 .0264 


- 

62 CC3 52/0052 

12 C3 52/0054 

52/0113 

52/0113 

18 

20 

.3360 -.0363 

.2436 -.3666 



12 CC3 52/0124 

52/0313 

198 

.3827 -.1082 


5.9 

RESIDUAL PLOTS' NOT 

AVAILABLE 




SolOREMARKS * ***EPOCH 

REPORT 



- 



TIME OF REPORT* 

PREPARED 

BY* 

GAYLE D. BARROW 



DAY 286 , 04 HR » 58 

MIN GMT 


O.D. ANALYST 













5 , ORBIT DETERMINATION REPORT (LUNAR ELLIPSE 

5*1 Q.D. IDENTIFICATION NO. 3F51P 

5*2 EPOCH DAY' 52 * 1 * 33 * 37*810 GMT 

-HR MIN SEC 

l 


5.3 STATE VECTOR { SELENOCENTR I C 1950*05 


TAPE NO. 

ITEM NO. 3F51P 
SEQ. NO* 130 


COMPUTER B 


X -572.54908 KM , 
Y -1586.0993 KM 
Z -600*86564 KM 


5.4 STANDARD DEVIATIONS. 


DX 1.7153350 KM/SEC 
DY -.23558506 KM/SEC 
DZ -.81055868 KM/SEC 


A PRIORI 



87.11 M DX .26863 M/S X 87.11 M DX .2686 M/S 

170.6 M DY .27458 M/S Y 170.6 M DY .2746 M/S 


367.6 M DZ .64914 M/S Z 367.6 M DZ .6491 M/S 


5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE ) 


336210 


21.2002 


183.139 DEG 
131.861 SEC 


RCA 

1785*65 

KM 

PALT 

47.5564 

KM 

PER 

208.672 

MIN 

APO 

3594.51 

KM 

AALT 

1856.42 

KM 

TA 

351.910 

DEG 

LAT 

1.78859 

DEG 

LONG 

322.127 

DEG 





5.6 LUNAR HARMONICS USED* MSC ONBOARD - 


5.7 DATA ARC LENGTH * 0 HRS 40 MIN 


5.8 DATA SUMMARY* . 


SOS= 3943.1 


ST.A 

NO. 

DATA 

TYPE 

START 

TIME 

62 

C3 

52/0127 

62 

CC3 

52/0052 

12 

C3 

52/0054 

12 

CC3 

52/0124 


5.9 RESIDUAL PLOTS* NOT AVAILABLE 



NUMBER 

POINTS 

STANDARD 

DEVIATION 

MEAN 

52/0312 

175 

.3991 

.0264 

52/0113 

18 

.3360 

-.0363 

52/0113 

20 

.2436 

-.3666 

52/0313 

198 

.3827 

-.1082 



TIME OF REPORT* PREPARED BY* GAYLE D. BARROW 

DAY 286 , 05 HR » 01 MIN GMT • O.D. ANALYST 












5. 

ORBIT DETERMINATION 

REPORT 

(LUNAR ELLIPSE) DS-IOOP?"-* 



5.1 

0 ♦ D • 

IDENTIFICATION 

NO. 3F52P 

TAPE NO. 



5.2 

EPOCH - DAY 52 > 0 

• 50 

> 0.000 GMT 

ITEM NO. 3F52P 
SEQ. NO. 131 





HR 

MIN 

SEC 

COMPUTER B 



5.3 

STATE VECTOR ( SELENOCENTR I C 1950.0) 





X - 

Y 

2087,7325 KM 
1249.4681 KM 


DX -.40899243 KM/SEC 
DY -1.1332957 KM/SEC 




2 

1418.4276 KM 


DZ -.45436427 KM/SEC 



5.4 

STANDARD DEVIATIONS 


A 

PRIORI 




X 151.1 M DX .02944 M/S 

Y 149.2 M DY .06610 M/S 

X .0000 M 
Y .0000 M 

DX .0000 M/S 
DY .0000 M/S 




Z 355.0 M DZ .13911 M/S 

Z .0000 M 

DZ .0000 M/S 



5.5 

CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPH I C TRUE OFDATE) 




SMA 

LAN 

2688.62 KM 
144.752 DEG 

ECC 

INC 

.335729 
19.5227 DEG 

APF 185.435 DEG 

TFP -2748.46 SEC 




RCA 

APO 

1785.98 KM 
3591.27 KM 

PALT 

AALT 

47.8856 KM 
1853.18 KM 

PEP 208.503 MIN 

TA 242.898 DEG 




LAT 

18,0935 DEG 

LONG 

211.896 DEG 




5.6 

LUNAR HARMONICS USED 

* MSC 

ONBOARD - 11 




5.7 

DATA 

ARC LENGTH * 6 

HRS 

10 MIN 

S0S= 230800 



5 .8 

DATA 

SUMMARY* 







SI A 
NO. 

DATA START 

TYPE TIME 

STOP NUMBER 

TIME POINTS 

ST ANDARD 

DEVIATION MEAN 




62 

C3 52/0127 

52/0312 175 

1.7085 2.0267 




62 

12 

CC3 52/0052 

C3 52/0054 

52/0113 18 

52/G113 20 

1.7364 1.1989 

1.6632 1.8347 




12 

CC3 52/0124 

52/0643 414 

2.9190 -.7846 


5.9 RESIDUAL PLOTS' NOT AVAILABLE 



TIME OF REPORT* PREPARED BY* GAYLE D. BARROW 

DAY 286 , 06 HR * 21 MIN GMT O.D. ANALYST 








HR MIN 


SEC 


COMPUTER B 


5.3 STATE VECTOR { SELENOCENTR I C 1950.0) 

X -578.01927 KM DX 1 .7341473 KM/SE'C 

Y -1573. 5246 KM OY -.25592178 KM/SEC 

Z -627.75539 KM DZ -.76307068 KM/SEC 


5 o4 STANDARD DEVIATIONS A PRIORI 


X 4C.83 M DX .12575 M/S X 40.83 M DX .1258 M/S 
Y 92,75 M DY .14450 M/S Y 92.75 M DY .1445 M/S 
Z 195.2 M DZ .33455 M/S Z 195.2 M DZ .3346 M/S 

5.5 CORRESPONDING ORBITAL PARAMETERS ! SELENOGRAPHIC TRUE OFDATE ) 



SMA 

LAN 

2689.81 KM 
144.306 DEG 

ECC .336164 

INC 19.5313 

DEG 

APF 185.519 DEG 

TFP -131.039 SEC 


RCA 

1785.59 KM 

PALT 47 .5004 

KM 

PER 208.640 MIN 


APO 

3594.03 KM 

AALT 1855,94 

KM 

TA 351.960 DEG 


LAT 

.842588 DEG 

LONG 321.930 

DEG 


5 o 6 

LUNAR HARMONICS USED' 

MSC. ONBOARD - 

■ 11 


5.7 

DATA 

ARC LENGTH* 0 

HRS 40 MIN 


SO S- 230600 

5.8 

DATA 

SUMMARY* 





STA 

DATA START 

STOP NUMBER 

STANDARD 


NO. 

TYPE TIME 

TIME POINTS 

DEVIATION MEAN 


62' 

C3 52/0127 

52/0312 

175 

« * 
1.7085 2.0267 


62 

CC3 52/0052 

52/0113 

18 

1.7364 1.1989 


12 

C3 52/0054 

52/0113 

20 

1.6632 1.8347 


12 

CC3 52/0124 

52/0643 

414 

2.9190 -.7546 

5.9 

RESIDUAL PLOTS' NOT 

AVAILABLE 


. 

5.1 OREMARKS 1 MAP TIME 

REPORT FOR SITE 

* F' 




TIME 

OF REPORT* 

PREPARED 

BY* 

GAYLE D. BARROW 


DAY 

286 » 06 HR , 23 

MIN GMT 


O.D. ANALYST 


' 



• 



' t 

i 


±97 









5. 

ORBIT DETERMINATION 

REPORT 

(LUNAR ELLIPSE) If ')' _ f 


5.1 

O.D. 

IDENTIFICATION 

NO. 3D51M 

TAPE NO. 


5.2 

EPOCH DAY 48 , 19 

' 42 

* C.000 GMT 

ITEM NO. 3D51M 
SEQ. NO. 81 




HR 

MIN 

SEC 

COMPUTER o 


5.3 

STATE VECTOR ( SELENOCENTR I C 1950.0} 




X - 
Y 

191.56234 KM 
3091.3659 KM 


DX —.90660916 KM/SEC 
DY -.31944988 KM/SEC 



2 

1673.1875 KM 


D2 .19582517 KM/SEC 


5.4 

STANDARD DEVIATIONS 


A 

PRIORI 


' 

X 23.51 M DX .03827 M/S 

Y 119.5 M BY .05994 M/S 

X .0000 M 
Y .0000 M 

DX .0000 M/S 
DY .0000 M/S 



2 229.0 M D2 .07608 M/S 

2 .0000 M 

D2 .0000 M/S 


5.5 

CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPHI C TRUE OFDATE ) 



SMA 

LAN 

2689.36 KM 
190.225 DEG 

ECC 

INC 

.336753 
21.0791 DEG 

APF 180.791 DEG 

TFP -5176.40 SEC 

* 


RCA 

APO 

1783.71 KM 
3595.01 KM 

PALT 

AALT 

45.6226 KM 
1856.92 KM 

PER ' 208.589 MIN . 
TA 196.620 DEG 



LAT 

6.17796 DEG 

LONG 

206.534 DEG 



5.6 

LUNAR HARMONICS JSED 

» MSC 

ONBOARD - 11 

• 


5.7 

DATA 

ARC LENGTH* 2 

HRS 

40 MIN 

SCS= 2703.4 


5.8 

DATA 

SUMMARY * 






sta 

NO. 

DATA START 

TYPE TIME 

STOP NUMBER 

TIME POINTS 

STANDARD 
DEVIATION MEAN 



62 

C3 48/2013 

48/2203 152 

.2879 .1762 



62 

12 

CC3 48/1942 

CC3 48/2013 

48/2003 20 

48/2157 166 

.2928 .1474 

.3399 -.0315 


5.9 

RESIDUAL PLOTS* NOT 

AVAILABLE 



5 • 10REMARKS * ***EPOCH REPORT 


TIME OF REPORT* PREPARED BY* GEO. S. GOODWIN 

DAY 287 , 10 HR 04 MIN GMT Q.D. ANALYST 


±28 











5. .ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 
5.1 O.D. IDENTIFICATION NO. 3D51M 


D 2 - 




TAPE NO. 
i I hi'i NO. 3D5TT-T 

5.2 EPOCH DAY 49 , 7 • 32 ' 25.310 GMT SEQ. NO. 81 



5.5 CORRESPONDING" ORBITAL PARAMETERS ( SELENOGKAPH I C TRUE OFDAiE) 



SMA 

LAN 

2690.90 

183.369 

KM 

DEG 

ECC 

INC 

.337505 

21.1032 

DEG 

~TFF 181.537 

TFP -98.8335 

BUM 


RCA 

1782.71 

KM 

PALT 

44.6160 


PEh 208.767 



APO 

3599.09 

KM 

AALT 

1861.00 

KM 

TA 353.914 



LAT 

1.63632 

DEG 

LONG 

359.124 

DEG 



5.6 

LUNAR HARMONICS USED 

• MSC 

onboard 

- 11 



5.7 

DATA 

ARC LENGTH' 11 

HRS 

47 MIN 


S0S= -3751.2 


5.8' 

DATA 

SUMMARY* 








STA 

DATA 

START 

STOP NUMBER 

STANDARD 



NO. 

TYPE 

TIME 

TIME POINTS 

DEVIATION > 

;ean 


62 

C3 

48/.2013 

48/2203 

152 

.2879 

,1762 


62 

CC3 

48/1942 

48/2003 

20 

.2928 

,1474 


12 

CC3 

48/2013 

48/2157 

166 

.3399 

,0315 


5.9 RESIDUAL PLOTS' NOT AVAILABLE 


5 • 10REMARKS ' MAP TIME REPORT FOR SITE *D* 



TIME OF REPORT' PREPARED BY' GEO . S . GOODv/I N 

DAY 287 , 10 HR , 08 MIN GMT O.D. ANALYST 














6.1 

O.D. 

IDENTIFICATION 

NO. 3F51M 


TAPE NO. 

5-Z 

EPOCH HAY 51 ♦ 14 

' 25 

' 0.000 

GMT 

ITEM -NO. 3F51M 
SEQ. NO. 132 



HR 

MIN 

SEC 


COMPUTER B 

5.3 

STATE VECTOR ( SELENOCENTRI C 1950.0) 




X - 
Y 

2074.9495 KM 
1203.9234 KM 


DX 

DY -1 

39469641 KM/SEC 
.1482912 KM/SFC 


2 

1452.8009 KM 


DZ 

44559183 KM/SEC 

5. A 

STANDARD DEVIATIONS 



A 

PRIORI 


X 55.40 M DX .01169 M/S 

Y 60.83 M DY .01841 M/S 

X .0000 M 
Y .0000 M 

DX .0000 M/S 
DY .0000 M/S 

• 

Z 130.4 M DZ .03757 M/s 

Z .0000 M 

DZ .0000 M/S 

5.5 

CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE ) 


SVA 

LAN 

2688.91 KM 
152.628 DEG 

ECC 

INC 

.336252 

21.0043 

DEG 

APF 183.174 DEG 

TFP -2719.32 SEC 


RCA 

APO 

1784.76 KM 
3593.07 KM 

PALT 

AALT 

46.6696 

1854.98 

KM 

KM 

PER 208.536 MIN 

TA 243.576 DEG 


LAT 

19.2281 DEG 

LONG 

217.916 

DEG 


5.6 

LUNAR HARMONICS USED' 

' MSC 

onboard 

- 11 


5.7 

DATA 

ARC LENGTH' 2 

HRS 

40 M I N 


S0S= 3052.0 

5.8 

DATA 

SUMMARY' 






STA 

NO. 

DATA START 

TYPE TIME 

STOP NUMBER 

TIME POINTS 

STANDARD 

DEVIATION MEAN 


62 

CC3 51/1425 

51/1642 

229 

.4143 -.0764 


41 

C3 51/1425 

51/1557 * 

152 

.6064 -.2769 


5.9 RESIDUAL PLOTS' NOT AVAI LASLE 


5 • 10REMARKS ' ***EPOCH REPORT 


TIME OF REPORT" PREPARED BY* GEO. S .GOODWIN 

DAY 287 , 07 HR » 11 MIN GMT O.D. ANALYST 







5. 

0R8IT DETERMINATION REPORT 

(LUNAR 

ELLIPSE) 

n c*- 

i DOC20' ? 

5.1 

O.D. IDENTIFICATION NO. 3F51M 


TAPE NO. 


5.2 

EPOCH DAY 52 » 1 • 33 » 

37.810 

GMT 

ITEM NO. 
SEO. NO. 

3F51M 

132 


HR MIN 

SEC 


COMPUTER 

0 

5.3 

STATE VECTOR { SELENOCENTR I C 

1950.0) 




X -587 . 64265 KM 
Y -1581,6653 KM 

DX 

DY - 

1.7139329 

.24645359 

KM/SEC 
KM/ SEC 



Z -601.20747 KM 

DZ - 

.80827560 

KM/SEC 


5.4 

STANDARD DEVIATIONS 


A PRIORI 



; 113.0 M DX .06081 M/S X 113.0 M DX .0608 M/S 
' 29.27 M DY .09497 M/S Y 29.27 M DY .0950 M/S 
: 82.19 M DZ .12460 M/S Z 82.19 M DZ .1246 M/S 



5.5 

CORRESPONDING 

ORBITAL 

PARAMETERS ( SEL ENOGRAPH I C TRUE OFDATE) 



SMA 

2690.14 

KM 

ECC 

.336112 


APF 183.923 

DEG 



LAN 

146.145 

DEG 

INC 

21.0035 

DEG 

TFP -142.667 

SEC 



RCA 

1785.95 

KM 

PALT 

47.8648 

KM 

PER 208.679 




APO 

3594.33 

KM 

AALT 

1856.24 

KM 

TA 351.239 




LAT 

1.73200 

DEG 

LONG 

321.627 

DEG 



• 

5.6 

LUNAR 

HARMON-ICS USED' 

MSC 

ONBOARD 

- 11 




5.7 

DATA 

ARC LENGTH' 11 

HRS 

5 MIN 


$OS= 109.50 



5.8 DATA SUMMARY' 


STA 

NO. 

DATA 

TYPE 

START 

.TIME 

STOP 

TIME 

NUMBER 

POINTS 

STANDARD 

DEVIATION 

MEAN 

62 

CC3 

51/1425 

51/1642 

229 

.4143 

-.0764 

41 

C3 

51/1425 

51/1557 

152 

.6064 

-.2769 

5.9 RESIDUAL PLOTS* NOT AVAILABLE 

5. 10REMARK5 ' 

MAP TIME REPORT FOR SITE »F* 




TIME OF REPORT' PREPARED BY' GEO . 5 . GOOPW I N 

DAY 287 » 07 HR , 15 MIN GMT O.D. ANALYST 







5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) p2~ 1 COC^-l 

5.1 0 . D . IDENTIFICATION NO. 1B6IP TAPE NO. 

ITEM NC. 1B61P 

5.2 EPOCH DAY 232 » 1 9 » 45 » 0.000 GMT SEQ. NC. 16 

HR MIN SEC COMPUTER G 

5.3 STATE VECTOR (SELENOCENTRIC 1950.0) 

X 1281.1203 ’ KM DX .85286852 KM/SEC “ 

Y -3090.5192 KM DY .43442266 KM/SEC 

Z -874.34927 KM DZ .38317500 KM/SEC 

5.4 STANDARD DEVIATIONS A PRIORI 

' X 37 o 45 M DX .02856 M/S X .0000 M DX .0000 M/S 

Y 274.4 M DY .05234 M/S Y .0000 M DY .0000 M/S 

Z 921.8 M DZ .00599 M/S Z .0000 M DZ .0000 M/S 

5.5 CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPH I C TRUE OFDATE ) 


SMA 2765.67 KM ECC .296454 APF 164.312 DEG 

LAN 242.482 DEG INC 12.1472 DEG TFP -5021.04 SEC 

RCA 1945.78 KM PALT 207.689 KM PER 217.529 H I N 

APQ -3585.57 KM AALT 1847.48 KM TA 2C4.164 DEG 

LAT 5.75807 DEG LONG 270.418 DEG 

5.6 LUNAR HARMON-! CS USED* BOEING R^I 


5.7 DATA ARC LENGTH" 2 HRS C MIN SOS= 625.63 

5.8 DATA SUMMARY" 

STA DATA START STUP NUMBER STANDARD 

NO. TYPE TIME TIME POINTS DEVIATION MEAN 


12 CCS 232/1947 232/2133 104 .2343 .0128 

61 C3 232/1945 232/2058 71 .118? .0131 

5.9 RESIDUAL PLOTS" NOT AVAILABLE 

5 . 10REMARKS " ***EPOCH REPORT 


TIME OF REPORT" 


PREPARED BY" GAYLE D. BARROW 



5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 
5.1 O.D. IDENTIFICATION NO. 1B61P 


02 - (00 ■‘ 20-1 


TAPE NO. 
i TEi-i NO. id 61 P 

5.2 EPOCH DAY 232 , 21 * O' 36.930 GMT SEQ. NO. 16 

HR MIN SEC COMPUTER G 


5.3 STATE VECTOR (SELENOCENTRiC 1950.0) 



X 

Y 

8 9^ • 11628 
1575.8110 

KM 

KM 


DX 

DY 

rl. 6097539 
.74211467 

KM /SEC 
KM /SEC 


Z 

832.88935 

KM 


DZ 

-.11828119 

KM/SEC 

5.4 

STANDARD DEVIATIONS 



A PRIORI 


X 

32.27 M 

DX .05189 

M/S 

X 

32.27 M OX 

.0519 M/S 


Y 

161.2 M 

DY .04858 

M/S 

Y 

161.2 M DY 

.0486 M/S 


Z 

270.6 M 

DZ .39017 

M/S 

Z 


.3902 r./S 

5.5 

CORRESPONDING 

ORBITAL 

PARAMETERS ( SELENOGKAPri I C TRUE UPDATE ) 


~SMA 2?66 .46 

KM ECC 

.296656 APr 

16*r.3^0 uEG 


LAN 241.750 DEG INC 12.1490 DEG TFP -483.514 SEC 

■RCA 1945.77 KM PAL? 207.661 KM PER 217.622 TTIT 

APO 3587.14 KM AALT 1849.05 KM TA 334.648 DEG 

LAT 4.32778 DEG LONG 41.1691 DEG 


5.6 LUNAR HARMONICS USED' 1 bOEl'NG JFl 

5.7 DATA ARC LENGTH' I HRS 12 MlN S&1F 624.93 


5.8 DATA SUMMARY' 


STA 

DATA 

START 

STOP 

“TiuHBETT" 

ST aNDARu 

NO. 

TYPE 

T I ME 

TIME 

POINTS 

DEVIATION 

12 

CC3 

232/1947 

232/2133 

104 

.2343 • 

6 1 

o 

232/1945 

232/2056 

71 

. 1189 


5.9 RESIDUAL PLOTS' NOT AVAILABLE 

5. 10 REMARKS' MAP TIME REPORT FOR SITE 'B' 


MEAN 


.0128 ' 
70T3T 


TIME OF REPORT' PREPARED BY' GAYLE D. BARROW 

DAY 314 , 08 HR , 39 MIN GMT O.D. ANALYST 












5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE 


D'2 ~ ! 00 ' 21 - / 


5.1 

O.D. IDENTIFICATION NO. IB62P 

TAPE NO. • 


5.2 

EPOCH DAY 232 , 19 • 45 ' 

0.000 GMT 

ITEM NO. 
SEO. NO. 

1S62P 

17 


HR MIN 

SEC 

COMPUTER 

G 

5.3 

STATE VECTOR ( SELENOCENTR I C 

1950.0) 




X 1280.8577 KM 

Y -3089.4561 KM 

DX .85309190 

DY .43408519 

KM/SEC 

KM/SEC 



Z -876.68151 KM 

DZ .38325637 

KM/SEC 


^.4 

STANDARD DEVIATIONS 

A PRIORI 



X 18.06 M DX .01420 M/S X .0000 M DX .0000 M/S 

Y 132.6 M DY .02461 M/S Y .0000 M DY .0000 M/S 


Z 440.8 M DZ .00409 M/S Z .0000 M DZ .0000 M/S 

5.5 CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPH I C TRUE OFDATE ) 


SMA 2765.32 KM ECC .296366 APF 184.149 DEG 

LAN 242.654 DEG INC 12.1291 DEG TFP -5021.29 SEC 

RCA 1945.78 KM PALT 207.686 KM PER 217.488 MIN 

APO 3584.87 KM AALT 1846.78 KM TA 204.148 DEG 

LAT 5.71624 DEG LONG 270.414 DEG 


5.6 LUNAR HARMONICS USED * BOEING R-l 


5.7 DATA ARC LENGTH* 5 HRS 40 MIN SOS^ 16627 


5.8 DATA SUMMARY* 


STA 

NO. 

DATA 

TYPE 

START 

TIME 

STOP 

TIME 

NUMBER 

POINTS 

STANDARD 

DEVIATION 

MEAN 

12 

CC3 

232/1947 

233/0111 

259 

.7352 

-.0273 

61 

C3 

232/1945 

232/2058 

71 

.5679 

. 4064 

5.9 RESIDUAL 

PLOTS' NOT 

AVAILABLE 

, 




5 . 10REMARKS ’ ***EPOCH REPORT 


TIME OF REPORT* PREPARED BY* GAYLE D. 8ARROW 

DAY 314 , 08 HR > 59 MIN G^T O.D. ANALYST 


204 




5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 


332-iOOreo-j 


5-1 

• 

o 

• 

o 

IDENTIFICATION NO. 1B62P 

TAPE NO. 


5.2 

EPOCH 

DAY 232 » 21 

• 0 * 36.930 GMT 

ITEM NO . 1B62P 

SEQ. NO. 17 



HR- 

MIN SEC 



5-3 

STATE 

VECTOR ( SELENOCENTRI C 1950.0) 




X 884.13842 KM 

V 1575.3718 KM 

DX -1.6098016 KM/ShC 
DY .74194752 KM/SEC 



Z 833.76291 KM 

DZ -.11743641 KM/SEC 


5. A 

STANDARD DEVIATIONS 

A 1 




"X — 17 
Y 76 

.13 M DX • 02486 M/S X 177X3 M 

.74 M DY .02405 M/S Y 76.74 M 

DX -0249 M/S 
DY .0241 M/S 



Z 127-5 M DZ .18874 M/S Z 127.5 M 

DZ .1887 M/S 


5-5 

CORRESPONDING ORBITAL 

. PARAMETERS ( SELENOGRAPHI C TRUE OTUAIc) 


SMA 

LAN 

2766.11 KM 
241.922 DEG 

ECC .296563 

INC 12.1310 DEG 

APF 184.177 

TFP -483.760 

DEG 

SEC 


RCA 

APO 

1945-77 KM 
3586.44 KM 

PALT 207.678 KM 
AALT 1848.35 KM 

PER 217.580 

TA 334.636 

M I N 
DEG 


LAT 

4.35586 DEG 

LONG 41.1670 DEG 



5.6 

LUNAR 

HARMONICS USED' 

BOEING R-l 

- 


5-7 

DATA 

ARC LENGTH* 1 

HRS 12 MIN 

SUS^ 16609 


CO 

m 

DATA 

SUMMARY * 





~sTa 

NO. 

DATA START ' 

TYPE TIME 

S7T)P NUMBER" 

TIME POINTS 

STANDARD 

DEVIATION MEAN 


12 

CC3 232V1947 

'233/0111 259 

.7352 



61 

C3 232/1945 

232/2058 71 

.5679 

40 64 

5.9 



■ 



REPORT POk SITE *B 

f 




TIME 

OF REPORT * 

PREPARED BY* 

GAYLE D. BARROW 



DAY 314 , 09 HR , 02 

MIN GMT 

O.D. ANALYST 

t 



Zi'O 










®2~ ] 00P?O- 1 


5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 


5.1 

O.D. 

IDENTIFICATION 

NO. 2B61P 

TAPE NO. 


5.2 

EPOCH DAY 322 » 20 

» 3o ' 0.000 GMT 

ITEM NO. 2B61P 
SEQ. NO. 34 



HR 

MIN SEC 

COMPUTER G 


5.3 

STATE VECTOR ( SELENOCENTR I C 1950.0) 




X 

Y - 

3445.6251 KM 
862.05910 KM 

DX .29305290 KM/SEC 

DY .74603321 KM/SEC 



Z - 

537.89986 KM 

DZ .51399580 KM/SEC 


5.4 

STANDARD DEVIATIONS 

A 

PRIORI 



X 12.84 M DX .02296 M/S X .0000 M 

Y 574.5 M DY .29340 M/S Y .0000 M 

DX .0000 M/S 
DY .0000 M/S 



Z 938.7 M DZ .43630 M/S Z • .0000 M 

DZ .0000 M/S 


5.5 

CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPHI C TRUE OFDATE ) 


SNA 

LAN 

2689.53 KM 
233.904 DEG 

ECC .336586 

INC 12.0141 DEG 

APF 164.561 

TFP 6061.74 

DEG 

SEC 


RCA 

APO 

1784.28 KM 
3594.79 KM 

PALT 46.1860 KM 
AALT 1856.70 KM 

PER 208.603 

TA 177.019 

MIN 

DEG 


LAT 

356*229 DEG 

LONG 215.862 DEG 



5.6 

LUNAR HARMONICS USED 

• BOEING R— 1 



5.7 

DATA 

ARC LENGTH* 3 

HRS 0 MIN 

SOS= 2588.3 


5.8 

DATA 

SUMMARY* 





STA 

NO. 

DATA START 

TYPE TIME 

STOP NUMBER 

TIME POINTS 

STANDARD 

DEVIATION MEAN 


12 

CC3 322/2036 

322/23C0 226 

.3399 

1489 


61 

C3 322/2037 

322/2144 130 

.1138 

0944 

5.9 

RESIDUAL PLOTS' NOT 

AVAILABLE 



5 • 10REMARKS * ***EPOCH 

REPORT 





TIME 

OF REPORT* 

PREPARED BY* 

GAYLE D. BARROW 











5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 


D2-1 00820-1 


5.1 

O.D. IDENTIFICATION 

NO. 2B61P 

TAPE NO. 


5.2 

EPOCH DAY 322 , 22 

' 23 » 16.600 GMT 

I"i 'EM - ' NO. ZE5TP 

SEQ. NO. 34 


HK 

MTN SEC — 

COMPUTER G 


5.3 





X -1726.8075 m 
Y 380.11581 KM 

DX -.4/03/286 KM/StC 
DY -1.5312259 KM/SEC 



Z 233.78894 KM 



5.4 

STANDARD DEVIATIONS 

A 




X 1.488 M • DX .03/30 M/S X 1.488 M 

Y 306.7 M DY .57001 M/S Y 306.7 M 

Dx .0373 M/S 
DY .5700 M/S 


* 

Z 491.0 M DZ .84600 M/S Z 491.0 M 

DZ ,8460 M/S 


5.5 

CORRESPONDING ORBITAL PARAMETERS ( SELENOGKAPri I C TRUE UPDATE) 


SMA 2690.21 KM 

LAN 232.879 DEG 

ECC .337056 

INC 12.0166 DEG 

, APF 164.633 

TFP -17.3070 

DtG 

SEC 


RCA 1783.46 KM 

APO 3596.97 KM 

PALT 45.3707 KM 
AALT 1658.88 KM 

PER 208.688 

TA 358.934 

MIN 

DEG 


LAT 3.37659 DEG 

LONG 36.7866 DEG 



5 o 6 

LUNAR HARMONICS USED' BOEING R-l 



5.7 

DATA. ARC LENGTH* 1 

HRS 44 MIN 

SOS= 2588.3 


5.8 

DATA SUMMARY' 





"STA DATA START 

NO. TYPE TIME 

stop NombER' 

TIME POINTS 

STANDARD 
DEVIATION . M 

EAN 


.12 CC3 322/2036 

322/2300 226 

.3399 

1489 


TI C3 322/2037 

322/2144 130 

.1138 

W44 

. 5.9 

RESIDUAL PLOTS' NUT" 

'AVAILABLE 



5.10REMARKS* MAP TIME 

RtPORI P OR SITE nr 

1 


■ 


TIME OF REPORT* 

PREPARED BY' • 

GAYLE D. BARRON 



UTET 













5. 

ORBIT DETERMINATION RFPORT 

(LUNAR 

FLLTPSF1 

D2- 

■100? 320-1 

5.1 

0 • D . IDENTIFICATION NO. 2B62P 


TAPE NO. 


5.2 

EPOCH DAY 322 , 20 » 36 * 

0.000 GMT 

ITEM NO. 
SEO. NO. 

2B62P 

35 


HR MIN 

SEC 


COMPUTER 

G 

5.3 

STATE VECTOR (SELENOCENTRIC 

1950. 

0) 




X 3444.5779 KM . 

Y -836.22483 ,<M 

DX 

DY 

.29392963 

.75941304 

KM/ SEC 
KM/SEC 



Z -581.89891 KM 

DZ 

.49360121 

KM /SEC 


5.4 

STANDARD DEVIATIONS 


A PRIORI 

- 


X 20.65 M OX .00703 M/S 

Y 438.4 M DY .22097 M/S 

X . 

Y . 

0000 M DX 

0000 M DY 

.OCOO 

.0000 

M/S 

M/S 


Z 743,0 M DZ .34372 M/S Z .0000 M DZ .0000 M/S 


5.5 CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPHI C TRUE OPDATE ) 


SMA 

2689.42 

KM 

ECC 

.336549 


APF 

158.173 

DEG 

LAN 

240.373 

DEG 

INC 

10.9668 

•DEG 

TFP 

6061.23 

SEC 

RCA 

1784.30 

KM 

PALT 

46.2088 

KM- 

PER 

208.595 

, M I N 

APO 

3594.54 

KM 

AALT 

1856.45 

KM 

TA 

177.017 

DEG 

LAT 

355.421 

DEG 

LONG 

215.963 

DEG 

- 



5.6 LUNAR 

HARMONICS 

USED 

* BGE 

ING R-l 





5.7 DATA 

ARC LENGTH* 6 

HRS 

10 MIN 


mm 

42171 



5.8 DATA 0 U 1 MMARY » 


S TA DATA START STOP NUMBER STAND A R 0 

NO. TYPE TI^e TIME POINTS DEVIATION MEAN 


12 CC3 322/2C36 323/0229 431 1.1328 .1299 







5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 




5.1 Q.D* IDENTIFICATION NO. 2B62P TAPE NO. 

I T r NC. 23 OTP” 

5.2 EPOCH DAY 322 , 22 • 23 * IS .600 GMT SEC . 3. ^ 

‘ HR MIN ’ SLC CG'X: 


5.3 STATE VECTOR ( SELENOCENTP I C 1950.0) ' 

X -1726.6408 KM DX XX7X584<,i XTXX 

Y 365.97035 KM DY -1.5572490 K-./lXC 

Z 256.58735 KM DZ -1.0137395 rXTSEC 

5.4 STANDARD DEVIATIONS A PRIORI 

OT5X fTX TCT77XX73 X — 8.945 M iTX .0 i 27^73 

f 233.1 M DY .42944 M/S Y 233.1 M DY .4294 M/S 

M DZ .665 75 M7S Z 389.6 M D'Z " .6657 XX 


( T _ CORR'ESPWD7R'X _ 0‘RB I TAL PARAMETERS ("SELENO'GRAFHI C TRUE OFDAI tl 




~SMT 

LAN 

2690.09 

239.343 

XX 

DEG 

Tcr~~ 

INC 

.337019 

10.9687 

DEG 

~kpt no. rex 

TFP -17.0147 

K33I 




RCA 

1 /8T.48'- 

KM 

PAL i 

43.38 74 

KM 

PER 203.6/3 

Ml I IN 




APO 

3596.70 

KM 

AALT 

1858.61 

KM 

TA 358.5^2 

DEG 




LAT 

4.2283U 

DEG 

H 

36.9193 

DX5 





5.6 


< BOEING XX 






5.7 

DATA 

ARC LENGTH' 1 

HRS 

44 MIN 


SOS^ 42165 



- 

5.8 

DATA 

SUMMARY’ 










STA 

DATA 

START 


NUMBER 

STANDARD 





NO. 

TYPE 

TIME 

Hnsi 

POINTS 

DEVIATION MEAN 




12 

CC3 322/2036 

323/0229 

431 

1.1328 

1299 




61 

C3 322/2037 

322/2144 

13u 

.5703 

7204 



5.9 

RESIDUAL PLOTS 

' NOT 

AVAILABLE 






5 . 10REMARKS ' ‘ MAP TIME REPORT FOR SITE *B» 


TIME OF REPORT* PREPARED BY* GAYLE D. BARROW 

DAY 281 , 03 HR * 27 MIN GMT O.D. ANALYST 














5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 


E>2~ 10 ^^ 20-1 


5.1 0 «D. IDENTIFICATION NO. 2D61P TAPE NO. 


5.2 

EPOCH DAY 326 , 22 

t 45 i 

0.000 GMT 

I Mr e ■sv-' • 

ITEM NO. N.A. 

SEQ. NO. 65 



HR 

MIN 

SEC 

COMPUTER B 

5.3 

STATE VECTOR (SELENOCENTRIC 1950.0) 



X 

Y 

2598.5066 KM 
1408.9996 KM 


DX -.89419820 KM/SEC 
DY .60160173 KM/SEC 


Z 

1012*3186 KM 


DZ .39213505 KM/SEC 

5.4 

STANDARD DEVIATIONS 


A 

PRIORI 


X 21.91 M DX .00868 M/S 

Y 171.3 M DY .05266 M/S 

X .0000 M 
Y .0000 M 

DX .0000 M/S 
DY .0000 M/S 


Z 185.3 M DZ .09991 M/S 

Z .0000 M 

DZ .0000 M/S 

5 o5 

CORRESPONDING OR 8 ITAL PARAMETERS ( SELENOGRAPH I C TRUE OFDATE ) 


SMA 

LAM 

2689.44 KM 
178.924 DEG 


APF 167.428 DEG 

TFP -3530.09 SEC 


RCA 

APO 

1779.56 KM 
3599.32 KM 

PALT 41.4732 KM 
AALT 1861.23 KM 

PER 208.597 MIN 

TA 225.351 DEG 


LAT 

6.42279 DEG 

-LONG 211.137 DEG 


5.6 

LUNAR HARMONICS USED 1 

' BOEING 

R-l 


5.7 

DATA 

ARC LENGTH* 2 

HRS 50 

MIN 

SQS= 1288.6 

5.8 

DATA 

SUMMARY' 





STA 

NO. 

DATA START , 

TYPE TIME 

STOP" 

TIME 

NUMBER 

POINTS 

STANDARD 
DEVIATION MEAN 


12 

CC3 326/2252 

327/0109 113 

.2380 -.0607 


61 

C3 326/2250 

327/0109 131 

.2294 .0357 

5.9 

RESIDUAL PLOTS' NOT 

AVAILABLE 


5. 1GREMARKS 1 ***EPOCH 

REPORT 





TIME 

OF REPORT* 

PREPARED BY* 

GEO. S. GOODWIN 


DAY 279 * 07 HR , 28 MIN GMT O.D. ANALYST 







5. 

ORBIT DETERMINATION REPORT 

(LUNAR ELLIPSE) 


O2-I00C20-] 



5.1 

O.D. IDENTIFICATION NO. 2D61P 


TAPE NO. 












5.2 

EPOCH DAY 326 , 23 ' 47 ' 

13.720 GMT 

SEQ. NO. 

65 




FIR MTFT~ 

SEC 

COMPUTER 

B 


\ 



1950.0) 







DX 

-.074U1391 

KM/ SEC 


* 



Y -7.4356390 KM 

DY 

-1.5780646 

KM/SEC 





Z -41.163581 KM 

DZ 


KM/SEC 




5.4 

STANDARD DEVIATIONS' 

T7 




"X 1.351 M DX .02393 7*73 X 1.33 T' _ M UK .0240 M/S 

Y 20.63 M DY .16256 M/S Y 20.63 M DY .1626 M/S 


Z 19.28 'M OZ .23667 M/'S Z 19.28 M UZ .2369 M/S 


S7F 

CORRESPONDING - ORBl TA l PARAMtlERs ( SELENOGRAPHTC - ITUE UhDAit) 



2690.50 KM 



APF 

167.520 

DEG 


LAN 

178.318 DEG 

INC 11.9264 

DEG 

TFP 

203.152 

SEC 


RCA 

1779.09 KM 

PALT 41.0024 

KM 

PER 

208.720 

MlN 


APO 

3601.90 KM 

AALT 1863.81 

KM 

TA 

12.5158 

DEG 


LAT 

359.993 DEG 

LONG 358.353 

DEG 




5.6 

LUNAR HARMONICS USED' 

BOEING R-l 





i 5.7 

t 

DATA 

ARC LENGTH* 0 

HRS 59 MIN 


SOS 

= 1288.6 


CO 

• 

ir> 

DATA 

SUMMARY ' 







STA 

DATA START 

STOP NO 

M8ER 

STANDARD 



NO. 

TYPE TIME 

TIME POINTS 

DEVIATION 

MEAN 


12 

CC3 326/2252 

327/0109 

113 


2380 

.0607 


61 

C3 326/2250 

327/0109 

131 

• 

2294 

.0357 

5.9 

RESIDUAL PLOTS' NOT 

AVAILABLE 





5.10REMARKS* MAP TIME 

REPORT FOR SITE 

•D' 






TIME 

OF REPORT' 

PREPARED 

BY' 

GEO. S 

.GOODWIN 



DAY . 

279 , 07 HR » 31 

MIN GMT 


O.D. 

ANALYST 




ODPL 2D61P 










5 


ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 


D2-10QS20-1 



5.1 

0 • D 

IDENTIFICATION 

NO. 2D62P 


TAPE NO. 



5.2 

EPOCH DAY 326 , 22 

» 45 ' 0.000 

GMT 

ITEM NO. 2D62P 
SEO. NO. 66 




HR 

MIN SEC 


COMPUTER B 



5.3 

STATE VECTOR ( SELENOCEN TR I C 1950.0) 






X 

Y 

2598,0164 KM 
1413.1133 KM 

DX 

DY 

89433988 KM/SEC 
60306348 KM/SEC 




2 

1007.2374 KM 

DZ 

38967890 KM/SEC 



5. A 

STANDARD DEVIATIONS 


A 

PRIORI . 




X 17.90 M DX .00710 M/S X .0000 M 

Y 137.8 M DY .04332 M/S Y .0000 M 

DX .0000 M/S 
DY .0000 M/S 




Z 149.0 M DZ .08303 M/S Z .0000 M 

DZ .0000 M/S 



5.5 

CORRESPONDING ORBITAL PARAMETERS (S 

ELENOGRAPHIC TRUE OFDATE ) 



sma 

LAN 

2689.29 KM 
178.919 DEG 

ECC .338283 

INC 11.7025 

DEG 

APF 167.447 

TFP -3529.91 

DEG 

SEC 



RCA 

APO 

1779.55 KM 
3599.04 KM 

PALT 41.4624 
AALT 1860.95 

KM 

KM 

PER 208.580 

TA 225.352 

MIN 

DEG 



LAT 

6.30781 DEG 

LONG 211.172 

DEG 



- 

5.6 

LUNAR HARMONICS USED 

* BOEING R-l 





5.7 

DATA 

ARC LENGTH* 6 

HRS 10 MIN 


SOS= 22397 


1 

5.8 

DATA 

SUMMARY » 



- 




STA 

NO. 

DATA START 

TYPE TIME 

STOP NUMBER 

TIME POINTS 

STANDARD 

DEVIATION MEAN 



12 

CC3 326/2252 

327/0439 

229 

.8905 

0114 



61 

C3 326/2250 

327/0109 

131 

.5570 

3143 


5.9 

RESIDUAL PLOTS' NOT 

AVAILABLE 





5.10RE MARKS* ***EPOCH REPORT 


TIME OP REPORT* PREPARED BY* GEO. S. GOODWIN 

MY 279“", 0?“HR m MIN' GMT OTD'. aNALYSI' 


> 







5. 

ORBIT DETERMINATION REPORT 

(lunar ellipse) 


D2-100 920-1 

5.1 

O.D. IDENTIFICATION NO 

. 2D62P 

TAPE MO. 


5.2 

EPOCH DAY 326 , 23 ■ 

47 * 

13.720 GMT 

i i EM NO. 
SEQ. NO. 

2D62 P 
66 


HR 


SEC 

COMPUTER 

B 

5.3 

STATE VECTOR { SELENOCENTR I C 

1950.0) 




-X -1789.3583 KM 
Y -8.0690931 KM 


DX -.07338291 

DY -1.5822201 

KK/SEC 

K.M/SEC 



Z -41.625555 KM 


DZ -1.0710196 

KM /SEC 


5.4 

STANDARD DEVIATIONS 


A PRIORI 



“X .9774 M DX .Ul958 

Y 15.57 M DY .13226 

i v i/S 

M/S 

X .9774 R DX 
Y 15.57 M DY 

.0196 

.1323 

M/S 

M/S 


Z 17.58 M OZ .19424 M/S Z 17.58 M DZ .1942 M/S 





















5. ORBIT DETERMINATION REPORT ( LUNAR ELLIPSE) 


D2v.1r-y>cOQ_J 


5.1 O.D. IDENTIFICATION NO 

. 3D61P 

TAPE NO. 

- 

5.2 EPOCH DAY 49 , 6 • 

13 * 0.000 GMT 

ITEM NO. 
SEQ. NO. 

3D61P 

83 

HR 

MIN SEC 

COMPUTER 

G 


5.3 STATE VECTOR ( SELENOCENTRIC 1950.0) 


X -492.84507 KM ' DX -.89169775 KM/SEC 

Y 2961.3311 KM DY -.43607565 KM/SEC 

Z 1739.2594 KM DZ .13246617 KM/SEC 


5.4 STANDARD DEVIATIONS A PRIORI 


( 120.3 M DX .15210 M/S X .0000 M DX .0000 M/S 
r 480.5 M DY .22095 M/S Y .0000 M DY .0000 M/S 
Z 846.7 M DZ .29758 M/S Z .0000 M DZ .0000 M/S 


5.5 CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPH I C TRUE OFDATE ) 



SMA 

LAN 






RCA 

APO 

1782.69 KM 
3595.09 KM 

PALT 44.6048 
AALT 1857.00 

KM 

KM 

PER 203.534 MIN 

TA 201.753 DEG 


LAT 

8.19494 DEG 

LONG 205.838 

DEG 


5.6 

LUNAR HARMONICS USED 

' BOEING R— 1 



5.7 

DATA 

ARC LENGTH* 3 

HRS 0 MIN 


S0S= 1152.6 

5.8 

DATA 

SUMMARY * 





STA 

NO. 

DATA START 

TYPE TIME 

STOP NUMBER 

TIME POINTS 

STANDARD 

DEVIATION MEAN 


41 

C3 49/0614 

49/0652 

39 

.0664 -.0594 


41 

12 

CC3 49/U705 

C3 49/0706 

49/0834 

49/0709 

hi — 

4 

"'7 3T29 -.0264 

.0178 .3374 


12 

CC3 49/0613 

49/0659 

43 

.0926 — .U276 

5.9 

■HU 

HHHIBi 




5 • 10REMARKS 1 **-*EPOCH REPORT 


TIKE OF REPORT * 

DAY 281 » 03 HR * 49 MIN 


PREPARED BY* 

gnTt 


GAYLE D. 
07 


BARROW 










5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 


I32-1C0:20-T 


5.1 O.D. IDENTIFICATION NO. 3D61P 


5.2 EPOCH DAY 49 , 7 » 32 • 25.310 GMT 


TAPE NO. 


M ISO. J 

SEQ. NO. 83 



Y -1588.7379 KM 


DY -.21630588 KM/SEC 







LAN 183.416 DEG INC 21.3091 DEG 


.u 

APO 3597.84 KM AALT 1659.75 KM' 


DEG LONG 359.6 





5.6 LUNAR HARMONICS USED* BOEING R-l 


5.7 DATA ARC LENGTH* 


5.8 DATA SUMMARY* 


41 

C3 

49/0614 

49/0652 


39 

.0664 

-.0594 

41 

CC3 

49/0705 

49/0834 


181 



12 

C3 

49/0706 

49/0709 


4 


.3374 

12 

CC3 

49/0613 

49/0659 


43 

.0926 

" -.0276 

5.9 RESIDUAL PLOTS' NOT AVAILABLE 

5/10REMARKS* 

MAP TIME REPORT FOR 

SITE 

* D ' 





TIME OF REPORT* PREPARED BY* GAYLE D. BARROW 

DAY 281 , 03 HR , 52 MIN GMT O.D. ANALYST 















5. 

ORBIT DETERMINATION 

RFPORT (LUNAR 

ELLIPSE! 02-10^2 


5.1 

0 ® D . 

IDENTIFICATION 

NO. 3D62P 


TAPE NO. 



5.2 

EPOCH DAY 49 » 6 

* 13 » 0.000 

GMT 

ITEM NO. 3D62P 
SEQ. NO. 84 

1 



HR 

MIN SEC 


COMPUTER G 



5.3 

STATE VECTOR ( SELENOCENTRIC 1950.0) 





X - 
Y 

494.13870 KM 
2966.6859 KM 

DX - 
DY - 

.89337268 KM/SEC 
.43359223 KM/SEC 




Z 

1729.8017 KM 

DZ 

.12915712 KM/SEC 



5.4 

STANDARD DEVIATIONS 


A 

PRIORI 




X 35.49 M DX .05199 M/S X .0000 M 

Y 159.3 M DY .07624 M/S Y .0000 M 

DX .0000 M/S 
DY .0000 M/S 




Z 283.4 M DZ .10272 M/S Z .0000 M 

DZ .0000 M/S 



5.5 

CORRESPONDING ORBITAL PARAMETERS ( SEL ENOGKAPH I C TRUE OFDATE ) 




2688.88 KM 
184.305 DEG 

ECC .337027 

INC 20.9720 

DEG 

APF 181.178 

TFP -4854.30 

DEG 

SEC 



RCA 

APO 

1782.65 KM 
3595.10 KM 

PALT 44.5632 
AALT 1857. ul 

KM 

KM 

PER 208.532 

TA 201.751 

MIN 

DEG 



LAT 

8.01550 DEG 

LONG 205.859 

DEG 




5.6 

LUNAR HARMONICS USED 

' BOEING R— 1 




1 

5.7 

DATA 

ARC LENGTH* 6 

HRS 10 MIN 


SOS= 6592.5 



5.8 

DATA 

SUMMARY* 







STA 

NO. 

DATA START 

TYPE TIME 

slop i 

TImE 1 

NUMBER 

POINTS 

STANDARD 

DEVIATION MEAN 



41 

C3 49/0614 

49/0652 

39 

.0984 

3101 



41 

12 

CC3 49/0705 

C3 49/0706 

49/1203 

49/0709 

412 

4 

.5468 

.0389 

0141 

5879 



12 

CC3 49/0613 

49/0659 

43 

.1445 

2600 


5.9 

RESIDUAL PLOTS* NOT 

AVAILABLE 






TIME OF REPORT* 

PREPARED BY’ 

GAYLE 

D. BARROW 

DAY 281 , 04 HR , 11 MIN 

GMT 

O.D. 

ANALYST 







D2- 100820-1 


5e 

ORBIT DETERMINATION 

REPORT (LUNAR ELLIPSE 

! l UUULU- * 

5.1 

O.D. 

IDENTIFICATION 

NO. 3D62P 


TAPE NO. 

5.2 

EPOCH DAY 49 , 7 

• 32 ' 25. 

310 GMT 

I TEX NOi 3D62P 
SEQ. NO. 84 


. 

HR 

MTN 5 

rc 

COMPUTER g 

5.3 

5 1 AT t VECTOR ( SELENUCEN TR I C 1950.0) 


• 

X - 
Y - 

534.41246 KM 

1588.8598 KM 

DX 

DY 

1,72/9642 KM /SEC 
-.22242829 KM/SEC 


z - 

610.66348 TCR 

DZ 


5.4 

STANDARD DEVIATIONS 


A -PRIORI 


X 29.45 M DX .10255 M/S X 

Y 3.724 M DY .18656 M/S Y 

29.45 M 
3.724 M 

l>X .1025 M/S 
DY .1866 M/S 


Z 33.26 M DZ .27349 M/S Z 

33.26 M 

DZ .2735 M/S 

5.5 



sma 

LAN 

2689.95 KM 
183.553 DEG 

ECC .337517 

INC 20.9750 DEG 

APF 181.229 DEG , 

TFP -88.7056 SEC 


RCA 

APO 

1782.04 KM 
3597,85 KM 

PALT 43.9537 KM 
AALT 1859.76 KM 

PER 208.657 MIN 

TA 354.533 DEG 


LAT 

1.5156? DEG 

LONG 359. 

595 DEG 


5.6 

LUNAR HARMONICS USED 

' BOEING 

R-l 

- 

5.7 

DATA 

ARC LENGTH* 1 

HRS 16 

MIN 

SOS= 6415.1 

5.8 

DATA 

SUMMARY ' 





STA 

NO. 

DATA START 

TYPE TIME 

■■■* bSK 

NUMBER 

POINTS 

STANDARD 

DEVIATION MEAN 


41 

C3 49/0614 

49/0652 

- 39 

.0984 -.3101 


41 

12 

CC3 49/0705 

C3- 49/0706 

49/1203 

49/0709 

412 

4 

.5468 .0141 

.0389 .5379 


12 

CC3 49/0613 

49/0659 

43 

.1445 -.2600 

5.9 

RESIDUAL PLOTS' NOi 

AVAILABLE 



5. 10 REMARKS' MAP TIME 

REPORT FOR 

SITE 'D' 



TIME OF REPORT* PREPARED BY* GAYLE D. BARROW 

DAY 281 > 04 HR i 13 MIN GMlT O.D. ANALYST 
















D2-]OOr2fM 


5. ORBIT DETERMINATION REPORT ( LUNAR ELLIPSE) 


5.1 

O.D. IDENTIFICATION NC. 2F61P 

TAPE NO. 


5.2 

EPOCH DAY 329 » 6 * 50 ' 0.000 GMT 

ITEM NO. 
SEQ. NO. 

2F61P 

115 


HR MIN SEC 

COMPUTER 

G 


5.3 STATE VECTOR ( SELENOCENTR I C 1950.0) 




X 

Y 

499.41174 KM 
1936.6271 KM 

■ 

DX 

DY 

- 

1.49257U3 KM/SEC 
.12996604 KM/SEC 



Z 

1329.7763 KM 


DZ 

— 

.12225122 KM/SEC 


5. A 

STANDARD DEVIATIONS 




A 

PRIORI 



X 95.62 M DX .01118 M/S 

X 

.0000 M 

DX .0000 M/S 



Y 353.3 M DY .05348 M/S 

Y 

.0000 M 

DY .0000 M/S 



Z 481.7 M DZ .19776 M/S 

Z 

.0000 M 

DZ .0000 M/S 


5.5 

CORRESPONDING ORBITAL PARAMETERS 

(SELENOGRAPHIC TRUE' OFDATE ) 



SMA 

2689.35 KM ' 

ECC 

.336806 


APF 168.898 DEG 



LAN 

147.514 DEG 

INC 

11.8779 

DEG 

TFP -1849.00 SEC 



RCA 

1783.56 KM 

PALT 

45.4709 

KM 

PER 208.587 MIN 



APO 

3595.14 KM 

AALT 

1S57. 

05 

KM 

TA 268.764 DEG 



LAT 

11.5997 DEG 

LONG 

224.915 

DEG 


*1 

5.6 

LUNAR HARMONICS USED 

* BOEING R 

-1 




5.7 

DATA 

ARC LENGTH* 3 

HRS 

0 MIN 


SOS= 1279.4 


5.8 

DATA 

SUMMARY » 








STA 

DATA START 

STOP 

NUMBER 

STANDARD 



NO. 

TYPE TIME 

TIME 

POINTS 

DEVIATION MEAN 



41 

C3 329/0706 

329/0916 


159 

.2207 .0246 



12 

CC3 329/0650 

329/0916 



.2210 -.1172 


5.9 

c in 

RESIDUAL PLOTS' NOT 

AVAILABLE 





5.10REMARKS' ***EPOCH REPORT 


TIME OF REPORT* 

PREPARED BY' 

GAYLE 

D. BARROW 

DAY 281 , 06 HR , 06 MIN 

GMT 

O.D. 

ANALYST 


t 






5 


ORBIT DETERMINATION REPORT C LUNAR ELLIPSE) 


D2-i0CC20- 


5.1 

O.D. IDENTIFICATION NO. 2F61P 

TAPE NO. 

5.2 

< 

EPOCH DAY 329 , 7 ' 21 » 15.180 GMT 



—m MLN SEC 

COMPUTER 5 

5.3 

STATE VECTOR (SELENOCENTRIC 1950.0) 




5.4 

SIANDAKD DEVIATIONS A 

FRTORT 



— UX — iO'/diT/S 

DY .2902 M/S 



UZ .4004 M/S 

5.5 


uKAPHIC TRUE UPDATE) 


SMA 2689,93 KM ECC ,33/OiO 

LAN 147.201 DEG INC 11.8809 DEG 

APT 1 6 "b .“95 6 DTb 

TFP 25.7781 SEC 


RCA 1783.34 KM PALT 45.2542 KM 

APO 3596.52 KM AALT lo53.43 KM- 

PER 208.655 M I N 

TA 1.58773 DEG 


LAT 1.93834 DEG LONG 317.944 DEG 

' 

5.6 

LUNAR HARMONICS UScD* BOEING R-l 


5.7 

DATA ARC LENGTH* 0 FTPS 2o MlN 

~SUS^ 1277.6 

5 o 8 

DATA SUMMARY* 



STA DATA START STOP NUMBER 

NO, TYPE TIME TIME POINTS 

STANDARD 

DEVIATION MEAN 


41 C3 329/0706 329/0916 159 

.2207 .0246 


12 CC3 329/0650 329/0916 190 

.2210 -.1172 

5 o9 

RESIDUAL PLOTS* NOT AVAILABLE 


5 » 10REMARKS * MAP TIME REPORT FOR SITE, »F 

1 

- 


TIME OF REPORT* PREPARED BY* 

GAYLE D. BARROW 


DAY 281 , 06 HR » 08 MIN GMT 

O.D. ANALYST 















I 


5.2 EPOCH DAY 329 


ITEM NO* 2F62P 
SEQ. NO. 116 
COMPUTER G 


HR 


50 ' 0.000 GMT 

MIN SEC 

i 


5.3 STATE VECTOR CSELENOCENTRIC 1950,0) 


( 500.45692 KM DX -1.4927794 KM/SEC 

l 1933.8362 KM DY -.13028452 KM/SEC 

Z 1333. 0631 KM DZ -..12043213 KM/SEC 


5.4 

STANDARD DEVIATIONS 


A 

PRIORI 


X 26.26 M DX .00303 M/S X .0000 M 

DX 

.0000 M/s 


Y 94,20 M DY .01600 M/S Y .0000 M 

DY 

.0000 M/S 

* 

Z 127.5 M DZ .05555 M/S Z .0000 M 

DZ 

.0000 M/S 

5.5 

CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPH I C TRUE OFDATE ) 


SMA 

2689.23 KM- 

ECC .336815 


APF 

168.503 -DEG 


LAN 

147.883 DEG 

INC 11.9991 

DEG 

TFP 

-1848.66 SEC 


RCA 

1783.46 KM 

PALI 45.3701 

KM 

PER 

208.573 MIN 


APO 

3595.01 KM 

AALT 1856.92 

KM 

TA 

268.771 DEG 


LAT 

11.7001 - DEG 

LONG 224.881 

DEG 


• 

5,6 

LUNAR HARMONICS USED 

• BOEING R— 1 




5.7 

DATA 

ARC LENGTH' 6 



SOS 

.= 45722 

5.8 

DATA 

SUMMARY' 






STA 

DATA START 

STOP NUMBER 

STANDARD 


NO, 

TYPE TIME 

TIME POINTS 

DEVIATION MEAN 


41 

C3 329/C706 

329/0917 

160 

O 

7688 .6735 


41 

CC3 329/1023 

329/1247 

197 

1. 

1826 - . o 2 71 


12 

CC3 329/0650 

329/0917 

191 


8315 .5686 

5.9 

RESIDUAL PLOTS' NOT 

AVAILABLE 




5 o 10REMARKS • **#EPOCH 

REPORT 





TIKE OF REPORT* PREPARED BY' GAYLE D. BARROW 

DAY 281 » 06 HR > 26 MIN GMT O.D. ANALYST 




5. ORBIT DETERMINATION REPORT ( LUNAR ELLIPSE) 


D2-1C0S20-1 


5.1 0*0* IDENTIFICATION NO. 2F62P TAPE NO* 


5.2 

EPOCH DAY 329 , 7 

' 21 ' 15.180 GMT 

ITEM NO. 2F62P 
SEQ. NO. 116 



HR 

MIN SEC 

COMPUTER G 

5.3 

STATE VECTOR ( SELENOCENTR I C 1950*0) 



X - 
Y 

1760.4067 KM 
251.69934 KM 

DX -.31855596 KM/SEC 
DY -1.5572329 Kr./SEC 


Z 

134.93862 KM 

DZ -1.0718454 KM/SEC 

5.4 

STANDARD DEVIATIONS 

A 

PRIORI 


X 1.976 M DX .02134 M/S X 1.976 M 

Y 39.63 M DY .07743 M/S Y 39.63 M 

DX .0213 M/S 
DY .0774 M/S 


Z 97.01 M DZ .10619 M/S Z 97.01 M 

DZ .1062 M/S 

5o5 

CORRESPONDING ORBITAL PARAMETERS ( SELENCGRAPril C TRUE OFOATE) 





APr 1 6 d • ;> 6 1 DEG 

TFP 26.1197 SEC 



1783.24 KM 
3596.39 KM 




LAT 

2.03459 DEG 

LONG 317.950 DEG 


5.6 

LUNAR HARMONICS USED * 

BOEING R— 1 


5.7 

DATA 

ARC LENGTH' 0 

HRS 28 MIN 

SOS= 45719 

5.8 

DATA 

SUMMARY ' 




STA 

NO. 

DATA START 

TYPE TIME 

STOP NUMBER 

TIME POINTS 

STANDARD 

DEVIATION MEAN 


^1 

C3 329/0706 

329/0917 160 

.7688 .6735 


41 

12 

CC3 329/1023 

CC3 329/0650 

329/1247 197 

32V/0917 191 

1.1826 -.8271 

.8315 .5686 

5.9 

RESIDUAL PLOTS' NOT 

AVAILABLE 



5 • TO REMARKS ' MAP TIME REPORT FOR SITE > F * 



TIME OF 

REPORT* 


PREPARED BY' 

GAYLE 

D. BARROW 

DAY 281 

, 06 HR j 

, 29 MIN 

GMT 

O.D. 

ANALYST 















5.1 O.D. IDENTIFICATION NO. 3F6IP 


TAPF NO. 

ITEM NO. -3F61P 

5.2 EPOCH DAY 52 , 0 ' 50 « 0.000 GMT SEQ. NO. 133 

HR MIN SEC COMPUTER B 


5.3 

STATE VECTOR 

(SELENOCENTRIC 

1950.0} 




' 


X 

-2068.4359 

KM 


DX 

-.40416649 

KM/SEC 



Y 

•1 729.6555 

KM 


DY 

-1.1418027 

KM/SEC 



Z 

1464.5176 

KM 


DZ 

-.43620896 

KM/SEC 

- 

5.4 

STANDARD DEVIATIONS 




A PRIORI 



X 

322.1 M 

DX .06451 

M/S 

X 

,0000 

M 

DX 

.0000 

M/S 


Y 

293.4 M 

DY .12197 

M/S 

Y 

.0000 

M 

DY 

.0000 

M/S 


Z 

707.2 M 

DZ .26201 

M/S 

Z 

• 0000 

M 

DZ 

.0000 

M/S 


5.5 CORRESPONDING OR3ITAL PARAMETERS ( SELENOGRAPH I C TRUE OFDATE ) 



SMA 
! AN 

2688.69 

147.130 

KM 

DFG 

ECC . 
INC 

.335819 

21,0522 


APF 

TFP 

183.147 

-2749.62 

DEG 

SEC 


RCA 

1785.77 

KM 

PALT 

47. 

6845 

KM 

PER 

208.510 

MIN 


APO 

3591.60 

KM 

AALT 

1853.51 

KM 

TA 

242.. 8 62 

DEG 


LAT 

19,1587 

DEG 

-LONG 

211 

.636 

DEG 




5.6 

LUNAR HARMONICS USED 1 

' BOEING 

R-l 





5.7 

DATA 

ARC LENGTH' 3 

HRS 

0 

MIN 


sos= 

2402.2 



5.8 DATA SUMMARY' 


STA 

NO. 

DATA 

TYPE 

START 

TIME 

STOP 

TIME 

NUMBER 

POINTS 

STANDARD 

DEVIATION 

MEAN 

62 

C3 

52/0127 

52/0312 

175 

.2986 


62 

CC3 

52/0052 

52/0113 

18 

.2465 

.0213 

12 

C3 

52/0054 

52/0113 

20 “ 

.1961 

-.2208 

12 

CC3 

52/0124 

52/0313 

198 

.2833 

-.0959 


5.9 RESIDUAL PLOTS' NOT AVAILABLE 


5 • 10REMARKS ' ***EPOCH REPORT 


TIME OF REPORT* PREPARED BY' GEO. S. GOODWIN 

DAY 279 * 04 HR > 00 MIN GMT O.D. ANALYST 










5. ORBIT DETERMINATION REPORT {LUNAR ELLIPSE) 


D2-lC0C20-t 


5.1 

O.D. 

IDENTIFICATION 

NO. 3F61P 

TAPE NO. 


5.2 

EPOCH DAY 52 » 1 

' 33 • 37.810 GMT 

ITEM NO. 3F61P 
SEQ. NO. 133 



* 

HR 

MIN SEC 

COMPUTER B 


5.3 

STATE VECTOR { SELENOCENTR I C 1950.0) 




X - 

Y - 

572.47759 KM 
1585.6650 KM 

DX 1.7170531 KM/SEC 

DY -.23734266 KM/SEC 



Z ~ 

601.61320 KM 

DZ -.80640778 KM/ SEC 


5.4 

STANDARD DEVIATIONS 

A 

PRIORI 



X 86.94 M DX .26976 M/S X 86.94 M 

Y 171.6 M DY .27873 M/S Y 171.6 M 

DX .2693 M/S 
DY .2787 M/S 



Z 369.7 M DZ .65745 M/S Z 369; 7 M 

DZ .6574 M/S 


5.5 

CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPH I C TRUE OFDATE ) 



SMA 

LAN 

Z689.40 KM 
146.709 DEG 

ECC .336102 

INC 21.0553 DEG 

APF 183.190 DEG 

TFP -131.965 SEC 



RCA 

APO 

1785.48 KM 
3593.31 KM 

PALT 47.3934 KM 
AALT 1855.22 KM 

PER 208.592 MIN 

TA 351.902 DEG 



LAT 

1.76128 DEG 

LONG 322.127 DEG 



5.6 

LUNAR HARMONICS USED 

' BOEING R-l 



5.7 

DATA 

ARC LENGTH* 0 

HRS 40 MIN 

SOS- 2393.4 


5.8 

DATA 

SUMMARY » 





STA 

NO. 

DATA START 

TYPE TIME 

STOP NUMBER 

TIME POINTS 

STANDARD 

DEVIATION MEAN 

- 


62 

C3 52/0127 

52/0312 175 

.2936 .0646 



62 

12 

CC3 52/0052 

C3 52/0054 

52/0113 18, 

52/0113 20 

.2465 .0213 

.1961 -.2208 



12 

CC3 52/0124 

52/0313 193 

4 

.2833 -.0959 


5.9 

RESIDUAL PLOTS' NOT 

AVAILABLE 



5. 10 REMARKS' MAP TIME 

REPORT FOR SITE »F* 




TIME 

OF REPORT' 

PREPARED BY* 

GEO. S. GOODWIN 



DAY 279 » 04 HR » 05 

MIN GMT 

O.D. ANALYST 












5. 

ORBIT 

DETERMINATION REPORT (LUimAR ELLIPSE) 


02- 1 C0S20-1 

5.1 

O.D. 

IDENTIFICATION NO. 3F62P 

TAPE NO. 
ITEM NO. 

3F62P 

5.2 

EPOCH 

DAY 52 , 0 * 50 ' 0.000 GMT 

SEG. NO. 

134 



HR MIN 5EC 

COMPUTER 

3 

5.3 

STATE 

VECTOR { SELENOCENTRI C 1950.0) 




X 

-2083.3826 

KM 

DX 

-.40736352 

KM/ SEC 

Y 

> 1244.2324 

KM 

DY 

-1. 13571uG 

KM/ SEC 

Z 

1430.1837 

KM 

D2 

-.44915296 

KM /SEC 


5.4 STANDARD DEVIATIONS A PRIORI 


X 

143.0 

M 

DX 

.02787 

M/S 

X 

.0000 

M 

DX 

.0000 

M/S 

Y 

136.9 

M 

DY 

.06036 

M/S 

Y 

.0000 

M 

DY 

.0000 

M/S 

Z 

328.1 

M 

DZ 

.12758 

M/S 

Z 

.0000 

M 

DZ 

.0000 

M/S 


5.5 CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPHIC TR'JE OFDATE ) 




SMA 

2688.54 

KM 

ECC 

.335796 


APF 

184.759 

DEG 

• 


LAN 

RCA 

145.486 

1785.74 

DEG 

KM 

I NC 
PALT 

19. 

47. 

9206 

6479 

DEG 

KM 

TFP 

PER 

-2749.29 

208.493 

SEC 

MIN 



APO 

LAT 

3591.34 

18.3649 

KM 

DEG 

AALT 

LONG 

1853.25 

211.841 

KM 

DEG 

TA 

242.867 

DEG 

- 

5.6 

LUNAR 

HARMONICS 

USED' 

' BOEING 

R-l 






5.7 

DATA 

ARC LENGTH* 6 

HRS 

10 

MIN 


SO s= 

37175 



5.8 DATA SUMMARY » 


STA 

DATA 

START 

STOP 

NUMBER 

STANDARD 


NO. 

TYPE 

TIME 

TIME 

POINTS 

DEVIATION 

MEAN 

62 

C3 

52/0127 

52/0312 

175 

.7085 

1.0198 

62 

CC3 

52/0052 

52/0113 

18 

.7248 

-.1231 

12 

C3 

52/0054 

52/0113 

20 

.7783 

.2182 

12 

CC3 

52/0124 

52/0643 

414 

1.1610 

-.3981 

5.9 RESIDUAL PLOTS* NOT AVAILABLE 


5 . 10REMARKS * ***EPOCH REPORT 


TIME OF REPORT* PREPARED BY' 5E0' .'3' . GOOD W I M 

DAY 279 , 04 HR * 31 MIN GMT O.D. ANALYST 


224 





5 


ORBIT DETERMINATION .REPORT (LUNAR ELLIPSE) 


r>o~ 


5.1 O.D. IDENTIFICATION NO. 3F62P TAPE NO. 

: ITEM NO. JF62P. 

5.2 EPOCH DAY 52 > 1 ' 33 ' 37.810 GMT SEQ. NO. 134 

HR MlN SEC COMPUTER B 


5.3 STATF VECTOR ( SELENOCENTRI C 1950.0) 


X -576.47507 KM Ox 1.7298434 KM/St'C 

Y -1577.0491 KM DY -.25107877 KM/SEC 

Z -619.95438 KM DZ -.77434646 KM/SEC 


5.4 

~~ STANDARD DEVIATIONS 


A 

RRTWT 


X 39.40 M DX .11666 M/S X 39. 

4 0 M 

“DX .lio/ M/S 


Y 84.68 M DY .13261 M/S Y 84. 

68 M 

DY .1326 M/S 


Z 179.1 M DZ .30841 M/S Z 179 

.1 <M 

lJZ .3084 M/S 

5.5 




SMA 

2689.25 KM 

ECC .336084 




-LAN 

145.065 DEG 





RCA 

1785.43 KM 

PALT 47.3445 


PER 208.575 MIN 


APO 

3593.06 KM 

AALT 1854.97 


TA 351.922 DEG 


LAT 

1.11563 DEG 

LONG 321.985 

DEG 


5.6 


BOEING R— 1 



5.7 

DATA 


wmm 



5.8 

DATA 

SUMMARY* 





S 1 A 

PTlfiBWW ITlilM 

stop nomdek 

ST AN DAK D 

» 

NO. 

TYPE TIME 

TIME POINTS 

DEVIATION MEAN 


62 

C3 .52/0127 

52/0312 

175 

.7085 1.0198 


62 

CCS 52/0052 

52/0113 

T8 

7777TB -7TZ3T - ' " 


12 ‘ 

C3 52/0054 

52/0113 

20 

.7783 .2182 


12 

CC3 52/0124 

52/0643 

414 

1.1610 -.3981 


5.9 KtS I DUAL PLUTS 1 NOT AVAILABLE 


5.10 REMARKS ' M"A"P" "TIME" REPORT FOR SITE r F T 


TIME OF REPORT* PREPARED BY* GEO. S. GOODWIN 

DAY 279 » 04 HR » 35 MIN GMT O.D. ANALYST 


























5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE 


' 02-1 CO 


5.1 Q.D. IDENTIFICATION NO. 3D61M TAPE NO. 

ITEM NO. 3D61M 

5.2 EPOCH DAY 48 , 19 » 42 ' 0.000 GMT SEQ. NO. 84 

HR MIN SEC COMPUTER G 


5.3 STATE VECTOR { SELENOCENTR I C 1950.0) 


X —1'9 1.12324 KM OX -.90667504 KM/SEC 

Y 3090.2751 KM DY -.31928264 KM/SEC 

Z 1675.0323 KM OZ .19557485 KM/SEC 


5.4 STANDARD DEVIATIONS A PRIORI 


X 23.68 M DX .03850 M/S X .0000 M DX .0000 M/S 

Y 119.8 M DY .06036 M/5 Y .0000 M DY ..0000 M/S 

Z 229.6 M DZ .07660 M/S Z .0000 M DZ .0000 i*./S 


5.5 CORRESPONDING ORBITAL PARAMETERS ( SEL ENOGRAPH I C TRUE OFDATE ) 


SMA 2689.12 KM ECC .336784 APF 180.910 DtG 

LAN 190.'121 DEG INC 21.0774 DEG TFP -5176.70 SEC 

RCA 1783.46 KM PALT 45.3743 KM PER 208.560 MIN 

APO 3594.77 KM AALT 1856,68 KM ~ TA 196.603 DEG 

LAT 6.21274 DEG LONG 206.527 DEG 


5.6 LUNAR HARMONICS USED* BOEING R-l 


5.7 

DATA 

ARC LENGTH* 2 

HRS 40 

MIN 

SOS= 2844 

.3 

5.8 

DATA 

SUMMARY 

f 






STA 

DATA 

START 

STOP 

NUMBER 

STANDARD 



NO. 

TYPE 

TIME 

T I ME 

POINTS 

DEVIATION 

MEAN 


62 

C3 

48/2013 

48/2203 

r 

152 

.2964 

.1861 ♦ 

* 

62 

CC3 

48/1942 

48/2003 

20 

.2246 

.2174 


12 

CC3 

48/2013 

48/2157 

166 

.3639 

-.0311 


5.9 RESIDUAL PLOTS' NOT AVAILABLE 


5 • 10REMARKS ' ***EPOCH REPORT 


TIME OF REPORT' PREPARED BY* GEO. S. GOODWIN 

DAY' 288 » 03 HR * 57 MIN GMT Q.D. ANALYST 










5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 
5*1 Q»D» IDENTIFICATION NO. 3D61M 




5.2 EPOCH DAY 49 , 7 » 32 1 25.310 GMT 

HR MIN SEC 

5.3 STATE VECTOR (SELENOCENTRIC 1950.0) 


TAPE NO. 

ITEM NC. 306 1M 
SEQi NO. 84 
COMPUTER G 


X -541.05486 KM DX 1.7246653 KM/SEC 

Y -1588.1280 KM DY -.22538197 KM/SEC 

Z -608.57703 KM DZ -.80385916 KM/SEC 


5.4 STANDARD DEVIATIONS ~ PRIORI 

X 129 • 3 M DX .09715 M/S X 129.3 M DX .0971 M/S 
Y 26,46 M DY .13471 M/S Y 26.46 M DY .1347 M/5 
Z E>0 .47 M DZ .22444 M/S. Z 60.47 M ~DZ .2244 M/S 


5.5' CORRESPONDING ORBITAL PARAMETER'S ( SELENOGRAPHI C _ TRUE OFDATE) 


SMA 
LAN 
- R"C7T 
APO 


2690.18 
183.457 
1 Z82.49 
3597.88 
7199 


KM 

DEG 

KM~ 

KM 

DEG 


ECC .337410 AFF 181.344 iTETT 

INC 21.0957 DEG TFP -92.7900 SEC 

PALI 44.4CU3 .KIT" PER 2'0b.6o4 POTT 

AALT 1859.79 KM TA 354.284 DEG 

L0N5 3591378 DEG 


,6 LUNAR HARMONICS USED' bOEING — RTF' 


5.7 DATA ARC LENGTH 1 11 RES 47 MIN SUS^ IS 3 6. 9 

5.8 DATA SUMMARY* 7 

3TA DATA STATTl STUP RDM BE R STANDARD 

NO. TYPE TIME TIME* POINTS DEVIATION MEAN 


62 

C3 

48/2013 

48/2203 

152 ' 

.2964 

.1861 

6Z 

CC3 

' 48/1942" ' 

46/2003 

2U 

.2246 

— urn 

12 

CC3 

48/2013 

48/2157 

166 

.3639 

-.0311 


5.9 RESIDUAL PLOTS' NOT AVAILABLE 

5 • 10REMARKS * MAP TIME REPORT FOR SITE 'D' 


TIME OF REPORT' PREPARED BY* *, GEO. S. GOODWIN 

DAY 288 , 04 HR » 01 MIN GMT O.D. ANALYST 















5*1 O.D. IDENTIFICATION NO. 3F61M 


TAPE NO. 

ITEM NO. 3F61M 

5.2 EPOCH DAY 51 > » 25 1 0.000 GMT 5EQ. NO. 135 

HR MIN SEC COMPUTER B 


5.3 STATE VECTOR (SELENOCENTRIC 1950.0) 


X -2075.7833 KM DX_ -.39407059 KM/SEC 

Y 1204.7805 KM DY -1,1439073 KM/SEC 

Z 1451.0626 KM OZ -.44427973 KM/SEC 


5.4 STANDARD DEVIATIONS A PRIORI 



X 

Y 

55 

61 

>.56 M 
.23 M 

DX .01168 M/S X .00G0 M 

DY .01824 M/S Y .0000 M 

DX 

DY 

.0000 M/S 
.0000 M/s 



Z 

131.2 M 

DZ .03724 M/S Z ' .0000 M 

DZ 

.0000 M/s 


5.5 

CORRESPONDING 

OR8ITAL PARAMETERS ( SELENOGRAPHIC TRUE OFDATE ) 


sma 


2688.71 

KM 

ECC .336284 

APF 

183.0,10 

DEG 


LAN 


152.826 

DEG 

INC 20.9881 DEG 

TFP 

-2719.61 

SEC 


RCA 


1784.54 

KM 

PALT 46.4471 KM 

PER 

203.512 

MIN 


APO 


■ 3592.88 

KM 

AALT 1854.79 KM 

TA 

243.558 

DEG 


LAT 


19.1860 

DEG 

LONG 217.925 DEG 




5.6 

LUNAR 

HARMONICS USED* 

BOEING R-l 




5.7 

DATA 

ARC LENGTH* 2 

HRS 40 MIN 

SOS 

* 1564.0 


5.8 

DATA 

SUMMARY* 


- 





STA 


data 

START 

STOP NUMBER 

STANDARD 



NO. 


TYPE 

TIME 

TIME POINTS 

DEVIATION MEAN 


62 


CC3 

51/1425 

51/1642 229 

• 

2842 

0466 


41 


C3 

51/1425 

51/1557 152 

• 


1373 

5.9 

RESIDUAL PLOTS* NOJ 

AVAILABLE 





5 . 10REKARKS * ***EPOCH REPORT 


TIME OF REPORT* PREPARED BY 1 GEO. S. GOODWIN 

DAY 287 , 07 HR » 26 MIN GMT . O.D. ANALYST 








5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 



• 5.1 

O.D. 

IDENTIFICATION 

NO. 3F61M 


TAPE NO. 


5.2 

EPOCH DAY 52 » 1 

. ' 33 * 37.810 

GMT 

ITEM NO. 3F61M 
SEQ. NO. 135 




HR 

MIN SEC 


COMPUTER B 

• 

5.3 

SiATE VECTOR (SELENOCENTRIC 1950.0) 


- 

• 


X - 

Y - 

579.71639 KM 
1584.1500 KM 

DX 1 

DY -. 

.7159751 KM/SEC 
2426877-7 KM/SEC 



Z - 

600.55214 KM 

DZ -. 

80594322 KM/SEC 


5. A 

STANDARD DEVIATIONS 

. 

A 

PRIORI 



X 115.6 M DX ,06115 M/S X 115 

Y 28-.90 M DY .09654 M/S Y 28. 

• 6 M 
90 M 

DX .0611 M/S 
DY .0965 M/S 



Z' 82.52 M DZ .-12539 M/S Z 82. 

52 M 

DZ .1254 M/S 


5.5 

CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPH I C TRUE OFDATE ) 



SMA 

LAN 

2689.47 KM 
. 146.532 DEG 

ECC .336021 

INC 20.9810 

DEG 

APF 183.451 DEG 

TFP -137.294 SEC 



RCA 

APO 

1785.75 KM 
3593.19 KM 

PALT 47 .6590 
AALT 1855.10 

KM 

KM 

PER 208‘.601 MIN 

TA 351.579 DEG 



LAT 

1.77774 DEG 

LONG 321.889 

DEG 

' 


5.6 

LUNAR HARMONICS USED 
\ 

' BOEING R— 1 


* 


5.7 

DATA 

ARC LENGTH* 11 

HRS 5 MIN 


SOS= 1444.9 - 


5.8 

DATA 

SUMMARY.' 






sta 

NO. 

DATA START 

TYPE TIME 

STOP NUMBER 

TIME POINTS 

STANDARD 

DEVIATION ME ATT 



62 

CC3 51/1425 

51/1642 

229 

. 2S42 -.0466 



41 

C3 51/1425 

51/1557 

152 ■ 

.3921 -.1373 


5.9 

RESIDUAL PLOTS' NOT 

AVAILABLE 




5 . 10REMARKS * MAP TIME REPORT FOR SITE 'F» 



TIME OF REPORT' PREPARED BY' GEO-S. GOODWIN 

DAY 287 , 07 HR , 3U MIN GMT O.D. ANALYST . 






5. 

0R8IT DETERMINATION REPORT 

Ju 

(LUNAR ELLIPSE) 

£>S-300C£G-i 


5.1 

O.D. IDENT!F t CATION NO.' 1B71P 


TAPE NO. 

ITFM MO. 1571 P 


5.2 

EPOCH DAY 2 32 , 19 • 45 

HR MIN 

' 0.000 GMT 

SEC 


SEQ. NO. 150 
COMPUTER G 


5.3 

STATE VECTOR ( SELENOCENTR T C 1950.0) 






1281.2581 KM 

DX .85 30. 

5348 

KM/ SEC 




Y -3C88.7427 KM 
Z -880.44554 KM 

DY .43404917 

DZ .38307726 

KM/SEC 
KM /SEC 



5.4 

STANDARD DEVIATIONS 

A 

PRIORI 

* 



JS 2 6. 5-8_ M D.X .02839 M/s 

X .0000 M 

DX 

.0000 M/S 




Y 274.6 M DY .05193 M/S 

Z 917.2 M DZ .00613 M/S 

Y .0000 M 
Z .0000 M 

DY 

DZ 

.0000 M/S 
.0000 M/S 

* 


5.5 

CORRESPONDING ORBITAL PARAMETERS { SELENOGRAPHI C TRUE OFDATEl 

> 


SMA 2765.56 KM FCC 

.296499 

APF 183.912 

DEG 



LAN 242.874 DEG INC 

RCA 1945.57 KM PALT 

L2.US36 DEG 
207.481 KM 

TFP -5020.97 
PER 217.515 

SEC 

MIN 



APO 3585.54 KM AALT 

LAT 5.65292 DEG LONG 

1847.45 KM 
270.414 DEG 

TA 

204.158 

DEG 


5. A 

LUNAR HARMONICS USED'' LRC 

11/11/66 





5.7 

DATA ARC LENGTH' 2 HRS 

0 MIN 

SOS* 943.73 



5.8 DATA SUMMARY' 


STA 

DATA 

START 

STOP 

number 

standard 


NO. 

TYPE 

TIME 

TIME 

POINTS 

DEVIATION 

MEAN 

12 

CC3 

232/1947 

232/2133 

104 

.2388 

-.0397 

61 

, C3 

232/1945 

232/2058 

71 

.2559 

.0075 


5.9 PE5IPUAL PLOTS' MOT AVAIIABLF 





5 


ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 


O’2-1CDe20-f 

5.1 O.D. IDENTIFICATION NO. 1B71P TAPE NO. 

ITEM NO. 1B71P 

5.2 EPOCH DAY 232 . 21 » 0 » 36.930 GMT SEQ. NO~. 15U 

HR . MIN SEC COMPUTER G , 


5.3 STATE VECTOR ( SELENOCENTRI C 1950.0) 


X 884-25104 KM DX -1.6100595 KM/SEC 

Y 1574.6176 KM DY .74182048 KM/SEC 

Z 834.70450 KM DZ -.11569765 KM/SEC 


5.4 STANDARD DEVIATIONS A PRIORI 


X 32.41 M DX .C513C M/S X 32.41 M DX .0513 M/S 

Y 160.7 M DY .04906 M/S - Y 160.7 M DY .0491 M/S 

Z 268.9 M DZ .38857 M/S Z 263.9 M DZ .3886 M/S 


5.5 CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPHIC TRUE OFDATE ) 



SMA 

2765, 

.89 KM 

EGC 

.296552 


APF 183.917 

DEG 


LAN 

242.: 

162' DEG 

INC 

12.U887 

DEG 

TFP -483.512 

SEC 


RCA 

1945, 

» 6 6 KM 

PALT 

207.567 

KM 

PER 217.554 

MIN 


APO 

3586, 

. 1 2 KM 

AALT 

1848.03 

KM 

TA 334.647 

DEG 


LAT 

4.38958 DEG 

LONG 

41.1592 

DEG 

• 


5.6 

LUNAR HARMONICS USED 

* LRC 

11/11/66 


• 


5.7 

DATA 

ARC LENGTH 1 1 

HRS 

12 MIN 


SOS= 942.21 


5.8 

DATA 

SUMMARY 1 







STA 

DATA 

START 

r 

o 

TOP NUMBER 

STANDARD 



NO. 

TYPE 

T I ME 

TIME POINTS 

DEVIATION MEAN 


12 

CC3 

232/1947 

232/2133 

104 

.2388 

0397 


61 

C3 

232/1945 

232/2058 

71' 

.2559 

0075 

5.9 

PEST DUAL PIOTS* NOT 

AVAIL 

ABLE 




5.1 OREMARKS * 

MAP TIME 

REPORT FOR SITE 

t B • 




TIME OF REPORT* ' PREPARED BY* GAYLE D. BARROW 

DAY 290 . 02 HR > 38 MIN GMT O.D. ANALYST 







5. ORBIT of TERM I NAT I OK REPORT (LUNAR ELLIPSE) 
5.1 O.D. -IDENTIFICATION NO. 1B72P 


Dp.-iOO^C-T 


TAPE NO. 

ITEM MO. 1B72P 

5.2 EPOCH DAY 232 , 19 * 45 • 0.00C GMT SEQ. NO. 151 

HR MIN SEC COMPUTER G 

5.3 STATE VECTOR ( SFLENOCENTR I C 19.50,01 

X, 1 280. 192 5 KM DJL_ »-8_5_2 42476 ,<M/SEC 

Y -3095.2137 KM DY .43519756 KM/SEC 

Z -R58. 19344 KM DZ .38322368 KM/SEC 

5.4 STANDARD DFVI AT TONS A PRIORI 

X 19. A5—M OX .01427. M/S. X .0000 M DX .0000 M/S 

Y 131.2 M DY .02476 M/S Y .0000 M DY .OuGO M/S 

7 444.3 M DZ .00400 M/S Z .0000 M DZ .PGUP M/S 


5.5 CORRESPONDING ORBITAL PARAMETERS ( SEL ENOGRAPH I C TRUE OFDATE } 



SM4 

2765.35 

KM 

FCC 

.296472 


APF 185.402 

DEG 


LAN 

241,439 

DEG 

ilMC 

12.3137 

DEG 

TFP -5021.12 

SEC 


RCA 

194'5.5^ 

KM 

PALT , 

2U7.413 

KM 

PER 217.491 

M I N 


APO 

3585. 2u 

KM 

AALT 

1847.11 

KM 

TA 204.147 

DEG 


LAT 

6.03726 

DEG 

LONG 

270.420 

DEG 



5 .6 

LUNAR HARMONIC? USED 

* LRO 

11/11/66 




£*7( 

DATA 

ARC 1 FNGTH 1 5' 

, HRS 

40 MIN 

* 

SOS= 5006.7 


00 

• 

in 

DATA 

SUMMARY* 


* 






STA 

DATA 

START 

STOP NUMBER 

STANDARD 

- 


NO. 

TYPE 

TIME 

TIME POINTS 

DEVIATION 

MEAN 


12 

CC3 2-32/1947 

233/0111 

259 

.4210 

.0476 


61 

C3 232/1945 

232/2056 

71 

.2948 

.0498 


5.9 RESIDUAL PLOTS’ NOT AVAILABLE 


5 . 10REMARKS * ***EPOCH REPORT 


TIME OF REPORT * PREPARED -BY » GAYLE D. BARROW 

DAY 290 » 02 HR > 53 MIN GMT /O.D. ANALYST 











5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 


5.1 O.D. IDENTIFICATION NO. 1B72P TAPE NO ." - ' 

ITEM NO. 1B72P 

5.2 EPOCH DAY 232 , 21 ' O' 36.930 GMT SEG. NO. 151 

, *HR 'MIN SEC COMPUTER- G 


' 5.3 STATE VECTOR ( SELENOCEN TR I C 1950.0) 


IX 

883.44080 

KM 

DX 

-1.6088121 

KM/SEC 

Y 

1578.4257 

KM * 

. DY 

.74297106 

KM/SEC 

Z 

828.23776 

KM 

DZ 

-.12520575 

KM/SEC 

5.4 STANDARD DEVIATIONS 


A PRIORI 


X 

16.85 

M 

DX 

msaaaa 



16.85 

M 

DX 

.0255 

M/S 

Y 

76.56 

M 

DY 

.02327 

M/S 

Y 

76.56 

M 

DY 

.0233 

M/S 

Z 

128.6 

M 

DZ 

.19011 

M/S 

Z 

128.6 

M 

DZ 

.1901 

M/S 


5.5 CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPH I C TRUE OFDATE) 


sma 

2765.69 

KM ECC 

.296526 


APF 

-185.407 

DEG 

LAN 

24C.728 

DEG INC 

12.3189 

DEG 

TFP 

-483.654 

SEC 

, RCA 

1945.59 

KM f)>ALT 

207.498 

KM 

PER 

217.531 

MIN 

APO 

3585.79 

KM AALT 

1 8 A 7 . 7 0 

KM 

TA 

334.638 

DEG 

LAT 

4.17557 

DEG LONG 

41.1975 

DEG 




5.6 LUNAR 

r 

HARMONICS 

USED* LRC 

11/11/66 





5.7 (DATA 

ARC LENGTH* 1 , ( HRS 

12 MIN 


S0S = 

4958.3 



5.8 DATA SUMMARY ' 


STA DATA START STOP NUMBER STANDARD 

NCH TYPE TIME TIME POINTS ' DEVIATION ' MEAN 


12 CC3 

232/1947 

233/0111 

259 

.4210 

.0476 

, 61 C3 

232/1945 

232/2058 

71 

.2948 

-.0498 

5.9 RESIDUAL 

PLOTS' NOT 

AVAILABLE 





5. 1QREMARK5 * MAP TIME REPORT -FOR SITE > B • 


TIME OF REPORT • PREPARFD BY» GAYLE D. BARROW 

DAY 290 > 02 HR > 55 MIN GMT /O.D. ANALYST 


233 









5. 

ORBIT DETERMINATION REPORT (LUNAR ELLIP.SE) 

DO- * 'YiF'JO-l 


5.1 

O.D. 

IDENTIFICATION NO. 2B71P 

TAPE NO. 
ITEM NO. 

1 26 7 1 P 


5.2 

EPOCH DAY 322 , 20 * 36 • 0.000 GMT 

HR M I'M - SEC 

SEO. NO. 
COMPUTER 

152 . 
G 


5.3 

STATE VECTOR ( SELENOCEN TR I C 1950.0) 





X 




- 

Y - 
Z - 

865.14336 KM DY .746U2U37 KM/SEC 

533.06811 KM DZ .51399567 KM/SEC 



5.4 

STANDARD DEVIATIONS * A 

PRIORI 


• 



DX .0000 

M/S 



Y 565.1 M DY .29ul0 M/S Y .0000 M. 

Z 919.1 M DZ .431A4 M/S Z .0000 M 

DY .0000 
DZ .0000 

M/S 

M/S 

* 

5.5 

CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPHIC TRUE 

OFDATE ) 



SMA 

2689.52 KM • ECC .336601 

APF 164. 

977 DEG 



LAN 

RCA 

233.489 DEG INC 11.9836 DEG 

1784.22 KM . PALT 46.1333 KM 

TFP 6061 

PER 208. 

.25 SEC 
606 MIN 

- 


APQ 

LAT 

3594.81 KM AALT 1856.72 KM 

356.319 DEG LONG 215.847 DEG 

TA 177. 

013 DEG 


5.6 

LUNAR HARMONICS USED* LRC 11/11/66 




5.7 

data 

•ARC LENGTH* . 3. HRS 0 MIN 

SOS= 1386.2 


5.8 

DATA 

\ 

SUMMARY* 




\ 

STA 

DATA START STOP NUMBER 

STANDARD 




NO. 

TYPE TIME TIME POINTS 

DEVIATION 

MEAN 



12 

61 

CCS 322/2036 322/23u0 226 

C3 322/2037 322/2144 130 

MESH 

.0359 

.0126 


5.9 RESIDUAL PLOT S 1 NOT AVATI ABLE 


5 « 10REMARKS ' ***EPOCh REPORT 



TIME OF REPORT* PREPARED BY* GAYLE D. 3ARR0W 

DAY 290 > 03 HR > 06 MIN GMT .Q.D. ANALYST 








4 




5. 

ORBIT DETERMINATION REPORT 

(LUNAR ELLIPSE) 


D2-1C0C2CM 

5.1 

O.D. IDENTIFICATION NO. 2B71P 

TAPE NO. 

item no. 

2B71P 

5.2 

EPOCH DAY 322 , 22 » 23 • 

HR MIN 

16 .6^0 GMT 
SEC 

SEQ. NO. 
COMPUTER 

152 

G 

5.3 

■ 1 

STATE VECTOR ( SELENOCENTR I C 

1950.0) 



Y 

X -1726.6841 KM 

DX -.47037205 

KM /SEC 



Y 331.48790 KM 

Z 231.60874 KM 

DY -1.5312449 
DZ -1.0531516 

KM /SEC 
KM/ SEC 


5.4 

STANDARD DEVIATIONS 

A PRIORI 



c 2.113 M DX .03678 M/S X 2.113 M DX .0368 M/3 
' 301.9 M DY .56368 M/S Y 301.9 M DY .5637 M/S 
l 48C.9 M DZ .83688 M/S Z 480.9 M DZ .8369 M/S 


5.5 CORRESPONDING ORBITAL PARAMETERS ( SEL ENOGRAPH I C TRUE QFDATE) 



SMA 

2689.53 

KM 

ECC 

.336927 


APF 164.996 

DEG 


LAN 

232.499 

DEG 

INC 

11.9-915 

DEG 

TFP -17.1521 

be C 

\ 

RCA 

1783.35 

KM 

,PALT 

45.2611 

KM 

PER 208.607 

MIN 

i 

APO 

3595. 7C 

KM 

AALT 

1857.61 

KM 

TA 358.944 

DEG 

- 

LAT 

3.29506 

DEG 

LONG ! 

36.7723 

DEG 



5.6 







5.7, 

DATA 

ARC LENGTH* . 1 t HRS 

44 MIN 


SOS= 1386.2 


5.8 

DATA 

SUMMARY » 



t 





STA 

DATA 

START 

STOP NUMBER 

STANDARD 



NO. 

TYPE 

TIME 

TIME POINTS 

DEVIATION MEAN 


12 

CC3 322/2036 

322/2300 

226 


0359 


61 

C3 322/2037 

322/2144 

1 3u 


0126 


5.4. RESIDUAL PLOTS' NOT AVAILABLE 


5.10REMARKS* MAP TIME REPORT FOR SITE *8* 



TIME OF 

REPORT* 


PREPARED BY* 

GAYLE 

D. BARROW 

DAY 290 

. 03 HR i 

, 09 MIN 

GMT 

/O.D. 

ANALYST 





5. 

ORBIT DETERMINATION 

REPORT 

{LUNAR ELLIPSE) 

Bs-iooirc - 5 

5.1 

O.D. identification 

NO. 2B72P 

TAPE NO. 
ITEM NO. 

2B72P 

5.2 

EPOCH DAY 322 , 20 

HR 

> 36 
MIN 

» 0.000 GMT 

SEC 

SEQ. NO. 
COMPUTER 

153 

G 

5.3 

STATE VECTOR ( SFLENOCENTRIC 1950.0) 




X 3445-4559 KM 


DX .29347095 KM/SEC 



Y -853.30370 KM 
7 -587.73547 KM 


DY .75230630 KM/SEC 

D Z .5 0449672 KM/SEC_ 


5.4 

STANDARD DEVIATIONS 


A 

PRIORI 



X 7.. 974 M . DX .01073 M/S 


DX .0000 

M/S 



Y .0000 M 
Z .0000 M 

DY .0000 
DZ .0000 

M/S 

M/S 

5.5 

CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPH I C TRUE 

OFDATE ) 


SMA 2689.49 KM 

ECC 

.336612 

APF 162. 

214 DEG 


LAN 236.289 DEG 

,RCA 1784.18 KM 

INC 

PALT 

11.4675 DEG 
46.0853 KM 

TFP 6061 

PER 208. 

.17 SEC 
603 MIN 


APO 3594.80 KM 

LAT 355.957 DEG 

Aalt 

LONG 

1856.71 KM 
215.897 DEG 

TA 177. 

013 DEG 

5.6 

LUNAR HARMONICS USED* LRC 

11/11/66 



5.7 

DATA ARC LENGTH* 6 

.HRS 

10 MIN 

SOS= 7926.5 

5.8 

DATA SUMMARY' 



• 


• 

STA DATA START 

STOP NUMBER 

STANDARD 



NO. TYPE TIME 

TIME POINTS 

DEVIATION 

MEAN 


12 CC3 322/2036 

61 C3 322/2037 

323/0229 431 

322/2144 130 

.4868 

.1173 

.0562 

.1858 

5.9 

RESIDUAL PLOTS' NOT 

AVAILABLE 

> 



5. 10REMARKS » ***EPOCH REPORT 



TIME OF REPORT' PREPARED BY' GAYLE D. BARROW 

DAY 290 , 03 HR , 35 MIN GMT /O.D. ANALYST 











5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) , 

D2-30DL A 0-i 


5.1 

O.D. 

IDENTIFICATION 

NO. 2B72P 


tape: no. 

ITEM NO. 2B72P 

5.2 

EPOCH DAY 322 , 22 

» 23 

• 16.600 GMT 


SEQ. MO. 153 



HR 

MIN 

SEC 


COMPUTER G 


5.3 

STATE VECTOR ( SELENOCEN TR I C 1950.0] 


i 



X - 

1726,6467 K« 


DX — • 47 lu72 10 

KM/SEC 



Y 

•375.04243 KM 


DY -1.5435446 

KM/SEC 



Z 

241.84249 KM 


DZ -1.0347746 

KM/ SEC 


5.4 

STANDARD DEVIATIONS 


A 

PRIORI 



X 2 

.968 M DX .02041 M/S 

X 2.968 M 

DX 

.0204 M/S 



Y 223.5 M DY .41455 M/S 

Y 223.5 M 

DY 

.4145 M/S 



Z 362.7 M DZ .62768 M/S 

Z 362.7 M 

DZ 

.6277 M/S 


5.5 

CORRESPONDING ORBITAL PARAMETERS ( SEL ENOGRAPH I C TRUE OFDATE ) 


SMA 

2689.48 KM 

ECC , 

.336933 

APF 162.235 

DEG 


LAN 

235.298 DEG 

INC 

11.4753 DEG 

TFP 717.0279 

SEC 


RCA 

1783.31 KM 

PALT 

45.2173 KM 

PER 208.602 

MIN 


APO 

3595.66 KM 

AALT 

1857.57 KM 

TA 

358.951 

DEG 

, 

lat 

3.67857 DEG 

LONG 

36.8348 DEG 




5.6 

LUNAR HARMONICS USED 

• LRC, 

11/11/66 


- 


5.7, 

DATA 

ARC LENGTH' 1 

HRS 

44 MIN 

SOS= 7924.3 


VJ1 

• 

CD 

DATA 

SUMMARY’ 







STA 

DATA START 

STOP NUMBER 

STANDARD 



NO. 

TYPE TIME 

TIMt POINTS 

i 

DEVI AT ION 7 

IEAN 


12 

CC3 322/2036 

323/0229. 431 


.4868 

0562 


61 

C3 ‘ 322/2037 

322/2144 130 


.1173 

1858 ’ 


5.9 RESIDUAL PLOTS * NOT AVAILABLE 


5.10REMARKS' MAP TIME REPORT FOR SITE »B» 



TIME OF REPORT * PREPARED BY' GAYLE D. BARROW 

DAY 290 » 03 HR , 38 MIN GMT /O.D. ANALYST 













5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 
D2>tnnppp. 

5.1 0 » D • IDENTIFICATION NO. 2D71P TAPE NO. 

l ITEM NO, 2D71P 

5.2 EPOCH DAY 326 > 22 ' 45 ' U.OUO GMT SEO. NO. 154 

HR, MIN SEC COMPUTER G 

5.3 STATE VECTOR ( 5ELENOCENTR I C 1950.0) 1 


X 

2598.3944 

KM 

DX 

-.39418285 

KM/SEC 

Y 

141U.U627 

KM 

DY 

.60159503 

KM/SEC 

Z 

1011.0252 

KM 

DZ 

.39214477 

KM/SEC 


5.4 STANDARD DEVIATIONS A PRIORI 


X 

21.99 

M 


X 

.occo 

M 

DX 


M/S 

Y 

172.2 

M 

DY .05274 M/s 

Y 

.0000 

M 

DY 

.0000 

M/S 

Z 

186.5 

M 

DZ .10022 M/S 

Z 

• 0000 

M 

DZ 

.0000 

M/S 


5.5 CORRESPONDING ORBITAL PmRAMETERS ( SELENOGRAPH I C TRUE OFDATE) 




SMA 

2689.35 KM 

ECC 

.338265 


APF 

167.338 

DEG 



LAN 

179.025 DEG 

INC 

11.9002 

DEG 

TFP 

-3530.39 

SEC 



RCA 

1779.64 KM 

,PALT 

41.5460 

KM 

PER 

208.587 

MIN 



APO 

3599.06 KM 

AALT 

1860.97 

KM 

TA 

225.346 

DEG 

- 


LAT 

6.39337 DEG 

LONG 

211.146 

DEG 





5.6 

LUNAR 

HARMONICS USED 

' LRC 

11/11/66 






llzl 

DATA 

ARC LENGTH » ,3 

HRS 

0 MIN 


SOS= 

960.09 



5.8 DATA SUMMARY 1 


STA 

DATA 

START 

STOP 

NUMBER 

STANDARD 


NO. - 

TYPE 

TIME 

TIME 

POINTS 

DEVIATION 

MEAN 

12 

CC3 

326/22^2 

327./U109 

113 

.1967 

.0109 

61 

C3 

326/225u 

327/0109 

131 

.1947 

.0914 • 



’TIME OF 

REPORT* 


PREPARED BY* 

GAYLE 

D. BARROW 

DAY 290 

» 03 HR i 

• 49 MIN 

GMT 

,'O.D. 

ANALYST 




mJ 


y. ukbIT ULTERi'iI nAT 1 ON KEPOkT ( LUNAR ELLIPSE)" 


D2-100;2C-f 


5.1 O.D. IDENTIFICATION NO. 2D71P 

5.2 EPOCH DAY 326 » 23 • 47 * 13.720 GMT 

HR MIN SEC 


TAPE NO. 
ITEM NO. 
SEU. NO. 
COMPUTER 


2D71P 

T54 

G 


,3__ST AT E VECTOR ( SELENOCENTR I-C 1950. Q) 

X -1789.2030 AM DX -.0739252J Kfl/SEC 

Y ~8.027b850 AM DY -1.57d7Zll KM/SLC 

Z -40.567660 AM , DZ -1.0761727 AM/SEC 


5.4 STANDARD DEVIATIONS 


A PRIORI 



X 1.370 M 

DX .024^3 M/S 

X 1.370 M 

DX • 

0240 M/S 



Y 20.80 M 
Z 19.05 M 

DY .16307 M/S 
DZ .23765 M/S 

Y 20.80 M 
Z 19.05 M 

DY . 
DZ . 

1631 M/S 
2379 M/S 


5.5 

CORRESPONDING 

ORBITAL PARAMETERS ( SELENOGRAPHI C 

TRUE OFDATE) 


SMA 2690.03 

t 

KM ECC 

.336673 

APF 

167.391 

DEG 


LAN '178.446 

RCA 1778.99 

DEG INC 

KM PALT 

11.8928 DEG 
40.8951 KM 

TFP 

PER 

203. 2c6 
208.666 

SEC 

MIN 


ARC 3601.06 

LAT .017415 

KM AALT 

DEG * LONG ! 

1662.97 KM 
358.363 DEG 

TA 

12.5249 

DEG 

5.6 

LUNAR HARMONICS USED' LRC 

11/11/66 




5.7 

DATA ARC LENGTH* 0 HRS 

59 MIN 

SOS= 

960.08 



5.8 DATA SUMMARY' 


-ST A 

DATA 

START 

STOP 

NUMBER 

STANDARD 


NO. 

TYPE 

TIME 

TIME 

POINTS 

DEVIATION 

MEAN 

12 

CC3 

326/2252 

327/0109 



.0109 

61 

C3 

326/2250 

327/01C9 



.0914 


5.9 RESIDUAL PLOTS' NOT AVAILABLE 


5 . 10REMARKS ' MAP TIME REPORT FOR SITE 'D» 


TIME OF REPORT' PREPARED BY' GAYLE D. BARROW 

DAY 290 i 03 HR > 51 MIN GMT /Q.D. ANALYST 








GRDIT DETERMI RAT I Oin REPORT (LUNAR ELLIPSE)- 


D2~ (0022(M 


5.1 O.D. IDENTIFICATION NO. 2D72P TAPE NO. 

ITEM NO. 2D72P 

5.2 EPOCH DAY 326 , 22 » 45 ' 0.000 GMT SEQ. NO. 155 

a HR .MIN SEC COMPUTER G 


5.3 STATE VECTOR ( SFLENOCeNTR I C 1950.0) 


1406.6960 KM . DY .60048933 KM/SEC 

KM 


S 'A PRIOR 


D 


Y 138.2 M DY .04340 M/5 Y .0000 M DY .0000 M/S 

Z 147.3 M DZ .08201 M/S Z .0000 M DZ .0000 M/S 


5.5 CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPHI C TRUE CFDATE ) 



2689.41 

KM 

ECC 

.335282 


APF 

167.329 

DEG 

179.023 

DEG 

INC 

12.0741 

DEG 

TFP 

-3530.51 

SEC 

1779.63 

KM 

PALT 

41.5391 

KM 

PER 

208.594 

MIN 

3599.19 

6.48381 

KM 

DEG 

AALT 

LONG 

1661.10 

211.116 

KM 

DEG 

TA 

.225.344 

DEG 



STA DATA START STOP NUMBER STANDARD 


NO. 

TYPE 

TIME 

TIME 

POINTS 

DEVIATION 

MEAN 

12 

CC3 

326/2252 

327/0439 



.0295 

61 

C3 

326/2250 

327/Q109 


mum 

-.0526 


5.9 RESIDUAL PLOTS* NOT AVAILABLE 


5 . 10 REMARKS * ***EPOCH REPORT 







5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 



1 1 i L'M linn J 1 vm 

i\L-« | V t — * — t — A i w 


5.1 

•O.D. identification 

NO. 2D72P 

TAPE NO. 

ITEM NO. 2D72P 

5.2 

EPOCH DAY 326 , 23 

HR 

' 47 ' 13.720 GMT 
MIN SEC 

SEO. NO. 133 
COMPUTER G 

5.3 

STATE VECTOR ( SELENOCENTR I C 1950.0) 



X -1789.2753 KM 

DX -.07441936 KM/SEC 


Y -7.5246079 kM 
Z -40.231855 KM 

DY -1.5754507 KM/SEC 
DZ -1.0809635 KM/SEC 

5.4 

STANDARD DEVIATIONS 

A 

PRIORI 


X .9850 M DX .01945, H-/S X .9850 M 

DX .0195 M/S 


Y 15.43 M DY .13250 M/S Y 15.43 M 

Z 17.27 M DZ .19189 M/S Z 17.27 M 

DY .1325 M/S 
DZ .1919 M/S 

5.5 

CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPHIC TRUE 0FDATE ) 


SMA 2690 .u8 KM 

EQC .338689 

APF 167.381 DEG 


LAN 178.443 DEG 

RCA 1778.98 KM 

INC 12.J666 DEG 

PALT 40.8902 KM 

TFP 203.164 SEC 

PER 208.672 MIN 


TPO 3601.19 KM 

LAT .021228 DEG 

AALT 1863. iu KM 
LONG 358.344 DEG 

“ TA ' " 12. "517 5 DEG 

5.6 

LUNAR HARMONICS USED 

* LRC 11/11/66 


5.7 

DATA ARC LENGTH* 0 

HRS 59 MIN 

S0S= 7425.3 

5.8 

Data summary* 




STA DATA START 

STOP NUMBER 

STANDARD 


NO. TYPE TIME 

TIME POINTS 

l 

DEVIATION MEAN 


12 CC3 326/2252 

61 C3 326/2250 

327/0439 229 

327/0109 131 

.6050 .0295 

.3752 -.0526 

5.9 

RESIDUAL PLOTS' NOT 

AVAILABLE 


5.1CREMARKS* MAP TIME 

REPORT FOR SITE *D 



. 


TIME OF REPORT* 

PREPARED BY* 

GAYLE D. BARROW 


DAY 290 . 04 HR , 07 MIN GMT O.D. ANALYST 








5. ORbIT DETERMINATION REPORT { LUNAR ELLIPSE) D'2~’G QC?Q-1 

5.1 Q.D. IDENTIFICATION MO. 3D7J.P TAPE NO. 7 

ITEM NO. 3D71P 

5.2 EPOCH DAY 49 . 6 * 13 * 0.000 GMT SEQ. MO. 156 

. HR MIN SEC COMPUTER G 


5.3 STATE VECTOR (SELENOCENTRIC 1950.0) 


X -495.20245 KM DX -.89505444 KM/SEC 

Y 29-7 1.3989 KM DY -.43112227 KM /SEC 

Z 1721.3300 KM DZ .12583089 KM/SEC 


5.4 STANDARD DEVIATIONS A PRIORI 


X 106.7 M DX .14297 M/S X .0000 M DX .0000 M/S 
Y 460.7 M DY .21270 M/S Y .0000 M DY .0000 M/S 
Z 819.8 M DZ .29011 M/S Z .0000 M DZ .0000 M/S 


5.5 CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPHI C TRUE OFDATE ) 


SMA 2t>88 .98 KM ECC ,336981 APF 181.059 DEG 

LAN 184. 4UU DEG INC 20.6432 DEG TFP -4854.77 SEC 

RCA 1782.78 KM PALT 44.6866 KM PER 208.532 MIN 

APO 3594.98 KM AALT 1856.39 -KM TA 201.745 DEG 

LAT 7.85540 DEG LONG 205.876 DEG 

LUNAR HARMONICS USED' LRC 11/11/66 

ARC LENGTH 1 3 HRS 0 MIN S0S= 1737.0 

5.8 DATA SUMMARY 1 


'ST A 

DATA 

START 

STOP 

NUMBER 

STANDARD 


NO. 

TYPE 

TIME 

TIME 

POINTS 

DEVIATION 

MEAN 

41 

C3 

49/061^ 

49/u652 

39 



41 

CC3 

49/0705 

49/0S34 

131 


-.0040 

12 

C3 

49/0706 

49/0709 

4 

.1667 

.6653 

12 

CCS 

49/0613 

49/0659 

43 

.0800 

-.0407 


5.9 RESIDUAL PLOTS' NOT AVAILABLE 


5. 10 REMARKS' 


***EP0CH REPORT 







5. ORBIT DETERMINATION REPORT ~ { LUNAR ELLIPSE) 

D2-TCOo2C-7 

5.1 O.D. IDENTIFICATION NO. 3D71P TAPE NO. 

ITEM NO. 3D71P 

5.2 EPOCH DAY 7 * 32 ' 25.310 GMT SEQ. NO. 336 

HR MIN SEC COMPUTER G 


5.3 STATE VECTOR (SELENOCENTRIC 1950.0) 


X -535 . 44454 KM DX 1.73122U5 KM/SEC 

Y -1585.8857 KM " DY ^.2^8 486 78 KM/ SEC 

t -609.66803 KM DZ -.78979816 KM/SEC 


5.4 STANDARD DEVIATIONS A PRIORI 


X 79.66 M DX .28604, M/S X 79.66 M DX .2860 M/S 
Y 13. u9 M DY .52779 M/S Y 13.09 M DY .5270 H/S 
Z 103.4 M DZ .77744 M/S Z 103.4 M DZ .7774 M/S 


5.5 CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPHIC TRUE OFDATE) 


SKA 

2889.59 

KM 

ECC 

.337435 


APF 

181 . 088 

DEG 

LAN 

183.669 

DEG 

I N'C 

20.6418 

DEG 

TFP 

-88.8830 

SEC 

RCA 

1782.^3 

KM 

PALT 

43.9381 

KM 

PER 

208.615 

MIN 

APO 

3597.15 

Kh 

AALT 

1859.06 

KM 

TA 

354.522 


LAT 

1.54617 

DEG 

LONG 

359 .560 

DEG 




5.6 LUNAR 

HARMON I CS 

USED : 

» LRC 

11/11/66 





5.7 DATA 

ARC LENGTH 

* 1 

HRS 

16 MIN 


SOS = 

1736.2 



5.0 DATA SUMMARY' 


STA DATA START . STOP NUMBER STANDARD 

NO. TYPE TIME TIME POINTS DEVIATION MEAN 


41 

C3 

49/0614 

49/0652 

39 

.1589 

-.0396 

41 

CC3 

49/0705 

49/0634 

181 

.3136 

-.0040 

12 

C3 

49/G7U6 

49/0709 

4 

.1667 

.6653 

12 

CC3 

49/0613 

49/0659 

43 

.0800 

-.0407 


5.9 RESIDUAL PLOTS' NOT AVAILABLE 


5. 10REMARKS ' MAP TIME REPORT FOR SITE «D* 


TIME OF REPORT* ' PREPARED BY* GAYLE £>• BARROW 

DAY 290 , 05 HR , 13 MIN GMT O.D. ANALYST 









5. OKdIT DETERMINATION REPORT (LUi'.AR ELLIPSE) 
5.1 O.D. IDENTIFICATION i\0. 3D72P 


D2-iccrrp-t 


TAPC NO. 



5.2 

EPOCH DAY 

49 > 6 * 

HR 

13 * 
MIN 

d .000 GMT 
SEC 

l J U’. INU • 

SEQ. NO. 
COMPUTER 

du i 

157 

G 


5.3 

STATE VECTOR 

(SELENOCENTRIC 

1950.0) 







-494.39S08 

KM 


D* 

-.89316097 

KM/SEC 




Y 

2965. 63u7 

KM 


DY 

-.43389955 

KM/SEC 




Z 

1731.3421 

KM 


DZ 

.12932054 

KM/SEC 



5.4 

STANDARD DEVIATIONS 



A PRIORI 




JL_ 




H 


DX 

.0000 M/S 



Y 

161.6 M 

DY .07716 

M/S 

Y 

.0000 M 

DY 

,.0000 f 

i/S 



Z 

286.6 M 

DZ .10419 

M/S 

Z 

.0000 M 

DZ 

.0000 M/S 


J 


5.5 CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPH I C TRUE OFDATE ) 



SMA 

2668,96 KM , 

EC-C .337010 


APF 181.253 DEG 


LAN 

184.245 DEG 

INC 21.U092 

DEG 

TFP -4855.02 SEC 


RCA 

1782.75 KM 

PALT 44.6618 

KM 

PER 208.541 MIN 


APO 

3595.16 KM 

AALT 1857.07 

KM 

TA 201.743 DEG 


LAT 

8.05329 DEG 

LONG .205.863 

DEG 


5.6 

LUNAR 

! HARMONICS USED* LRC 11/11/66 



5.7 

DATA 

ARC LENGTH* 6 

HRS 10 MIN 


SOS= 31900 

5.8 

DATA 

SUMMARY * 





STA 

DATA START 

sfOP NUMBER 

STANDARD 


NO. 

TYPE TIME 

TIME POINTS 

DEVIATION MEAN 


41 

C3 49/0614 

49/0652 

39 

.9367 -.1248 


41 

CC3 49/0705 

49/1203 

412 

1.1443 .0871 


12 

C3 49/07C6 

49/0709 

4 

.1985 -1.0381 


12 

CC3 49/0613 

49/0659 

43 

1.0254 -.2344 

5.9 

RESIDUAL PLOTS* NOT 

AVAILABLE 



5.10REMARKS* ***EPOCH 

REPORT 




/ 

TIME OF REPORT* 

DAY 290 , 05 HR » 28 MIN 

PREPARED BY* 
GMT 

GAYLE D. BARROW 
O.D. ANALYST 








OKb IT DETERMINATION REPORT (LUNAR ELLIPSE) 


o • 


5.1 0.0. IDENTIFICATION NO. 3D72P 


5.2 EPOCh DAY 49 » 7 * 32 » 25.310 GMT 

- HR MIN SEC 


D2-1GL'LCQ~1 

TAPE NO. 

ITEM NO. 3D72P 
5EG. NO. 157 
COMPUTER G 


5.3 STATE VECTOR ( SELENOCEN TR I C 1-950.0] 


X -534.64566 KM - DX 1.7276397 KM AS EC 


Y -1586.6686 KM DY -.2219450 2 KM/SEC 

Z -610.90353 KM DZ -.79949983 KM/SEC 


» 

5.4 STANDARD 

DEVIATIONS 




A 

PRIORI 




X‘ 29.89 

M 

DX .10409 

M/S 

X 

29.89 

M 

DX 

.1041 

M/S 


Y 3.643 

M 

DY .16910 

M/S 

Y 

3.643 

M 

DY 

.1891 

M/S 


Z 33.51 

H 

DZ .27699 

M/S 

Z 

33.51 

M 

DZ 

.2770 

M/S 


5.5 CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPHI C TRUE OFDATE ) 


SMA 2689.67 KM ECC .337464 APF 181.287 DEG 

LAN 183.514 DEG INC 21.0027 DEG TFP -89.1362 ,6EC 

RCA 1782.01 KM PALT 43.9157 KM PER 208.625 MIN 

APO 3597.34 KM XaTT 1659.25 KM TA 354.507 UEG 

LAT 1.50636 DEG LONG 359.587 DEG 


5.6 LUinAR HARriONI CS USED' LRC 11/11/66 


5.7 DATA ARC LENGTH' 1 HRS 16 MIN S0S= 31675 


5.8 DATA SUMMARY' 


SlA 

DATA 

START 

STOP 

NUMBER 

STANDARD 



.NO. 

TYPE 

TIME 

T I Mt 

PQINTS 

DEVIATION 

MEAN ~ 


41 

C3 

49/0614 

49/0652 

39 

.9367 

-.1248 


41 

CC3 

49/0705 

49./ 1203 

412 

1.1448 

.0871 


12 

C3 

49/U7U6 

49/0709 

4 

.1985 

-1.0381 


12 

CC3 

49/0613 

49/0659 

43 

1.0254 

-.2344 



5.9 RESIDUAL PLOTS' NOT AVAILABLE 


5. 10 REMARKS' MAP TIME REPORT FOR SITE »D» 


TIME OF REPORT' PREPARED BY' GAYLE D. BARROW 

DAY 290 , 05 HR i 31 MIN GMT O.D. ANALYST 








5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 
5.1 O.D. IDENTIFICATION NO* 2F71P 



TAPE MO. 

ITEM MO. 2F71P 



5.2 

EPOCH DAY 329 , 6 * 50 » 0.000 GMT 

HR MIN SEC 

SEQ. NC. 158 
COMPUTER G 

' 

5.3 

i 

STATE VECTOR ( SELENOCENTR I C 1950.0) 


X '497.98071 .KM DX -1.49237u7 KM/SEC 



Y 1942. u29u *J*i _ DY -.12959578 KM/SEC 

Z 1322.6153 KM DZ ,-.12469450 KM/SEC 


5.4 

STANDARD DEVIATIONS A 

PRIORI 




DX .00/10 M/S 



Y 349.3 M DY .05236 M/S Y .0000 M 

Z 480.6 M DZ . i 96 39 M/S Z .0000 M 

DY .0000 M/S 
DZ .0000 M/S 


5.5 

CORRESPONDING ORBITAL PARAMETERS < SEL ENOGRAPHI C TRUF OFDATE ) 



SMA 2689.50 KM ECC . .336327 

APF 169.488 DEG 



LAN 146.954 DEG INC 11.6357 DEG 

RCA, 1783.60 KM PALT. 45.5111 KM 

TFP -1849.11 SEC 
PER 208.604 MIN 



APO 3595.39 KM AALT 1857.30 KM 

LAT 11.3886 DEG 1 LONG 224.965 DEG 

TA 268.763 DEG 




.LUNAR HARMONICS USED* LRC 11/11/66 



5.7 

DATA ARC LENGTH* 3 HRS 0 MIN 

SOS= 1060.4 


5.8 

DATA SUMMARY* 




STA DATA START STOP NUMBER 

STANDARD 



NO. T„YPE TIME TIME POINTS 

DEVIATION MEAN 



41 C3 329/0706 329/0916 159 

12 CC3 329/0650 32,9/0916 190 

.1936 .0185 

.2117 .0437 


5.9 

RESIDUAL PLOTS' NOT AVAILABLE 


' 

5. 1QREMARKS • ' ***EPOCH REPORT 



* 



TIME OF REPORT* . PREPARED BY* 

DAY 290 » 04 HR » 23 MIN GMT 

GAYLE D. BARROW 
/O.D. ANALYST 










5.1 O.D. IDENTIFICATION NO. 2F71P ' " TAPE NO. 

ITEM NO. 2F71P 



5.2 

EPOCH DAY 329 » 7 ' 21 ’ 

15.180 GMT 

SEO • NO. T58 






HR , MIN 

SEC 

COMPUTER G 




5.3 

STATE VECTOR 

(SELENOCENTRIC 1950.0) 



/ 



- 

r 

X 

-1760.4722 

KM 

DX -.'31680335 

KM /SEC 


■ 


• 

Y 

254.73643 

KM 

DY -1.5636733 

KM/ SEC 





Z 

127.60000 

KM 

DZ -1. 062904-4 

KM /SEC 




t 

5.4 

STANDARD DEVIATIONS 

A 

PRIORI 





X 

5.007 M 

DX .07646 M/S 

X 5.007 M 

DX 

.0765 M/S 





Y 

136.3 M 

DY .28673 M/S 

~ 138.3 M 

DY ' 

' .2868 M/S 




. 

L 

350.0 M 

DZ .39945 M/S 

Z 350.0 M 

DZ 

.3994 M/S 

> 



5.5 

CORRESPONDING 

ORBITAL PARAMETERS ( SELENOGRAPHI C TRUE OFDATE ) 



ft 

SMA 

2689.48 

KM E6C 

.336970 

APF 

169.566 

DEG 




LAN 

146.625 

DEG INC 

11.6359 DBG 

TFF 

25.63o2 

ScC 



- i. 

RCA 

1783.21 

KM PALT 

45.1193 KM 

PER 

208.603 

MIN 



1 

APO 

3595.76 

KM AALT 

185 i' • 67 KM 

TA 






LAT 

1.77918 

DEG LONG, 

317.950 DEG 



* 



5.6 

LUNAR HARMONICS USED' LRC 

11/11/66 






5.7 DATA ARC LENGTH' 0, HRS 28 MIN SOS= 1055.7 


5.8 DATA SUMMARY' 

STA DATA START STOP NUMBER STANDARD 

NCu TYPE TThE TTRtE POINTS DEVIATION PTEaN” 

41 C3 329/U706 329/0916 159 .1936 .0185 

• 12 CC3 329/065 0 32?/0916 190 .2117 .0437 


5.9 RESIDUAL PLOTS' NOT AVAILABLE 

5 • 10REMARKS ' MAP TIME REPORT FOR SITE »F' 



TIME OF 

REPORT* 


PREPARED BY* 

GAYLE D. BARROW 

DAY 290 

, 04 HR . 

, 26 MIN 

GMT 

/O.D. ANALYST 














5. ORBIT DETERMINATION REFORT ( LUNAR ELLIPSE) 


32-100P2IU 



5.1 

O.D. 

. IDENTIFICATION NO. 2F72P 


TAPE NO. 

ITEM NO. 2F72P 


5.2 

EPOCH DAY 329 , 6 

* 50 1 

' 0.000 GMT 


SEO. NO. 159 




HR 

MIN 

SEC 


COMPUTER G 


5.3 

STATE VECTOR ( SELENOCENTR I C 1950.0) 





X 

499.0)091 KM - 


DX -1.4924799 

KN/SFC 



Y 

1937.9566 KM 


DY -.13021781 

KM/SEC 



Z 



■DZ -.12246115 

KM/SEC 


5.4 

STANDARD DEVIATIONS 


A 

PRIORI 



X 25.65 M DX .00307 M/S 

X .0000 M 

DX 

.0000 M/S 



Y 92.37 M DY .01554 M/S 

Y .0000 M 

DY 

.0000 M/S 



Z 1 

25.8 M DZ .05459 M/S 

Z .0000 M 

DZ 

.0000 M/S 


5.5 

CORRESPONDING ORBITAL 

PARAN 

1CTERS ISELENO 

GRAPHIC TRUE OFDATE ) 



SMA 

2689.52 KM 

ECC , 

.336825 

APF 168.945 DEG 



LAN 

147.461 DEG 

INC 

11.8230 DEG 

TFP -1849.13 SEC 



RCA 

1783.62 KM. 

PALT 

45.5338 KM 

PER 208.607 MIN 



APO 

3595.42 KM 

AALT 

1857,33 KM 

TA 

268.762 DEG 



LAT 

11.553u DEG 

LONG 

224.929 DEG 



• 

5.6 

LJNAR HARMONICS USED' 

LR;C 

11/11/66 




5.7 

DATA 

ARC LENGTH' 6 

HRS 

10 MIN 

SOS= 3541.6 


5.k 

DATA 

SUMMARY ' 




. 



STA 

DATA START 

STOP NUMBER 

STANDARD 



NO. 

TYPE TIME 

TIME POINTS 

DEVIATION MEAN 



41 

C3 329/0706 

329/C9 17 160 


.2479 -.0060 



41 

CC3 329/1023 

329/1247 197 


.3071 .1587 



12 

CC3 329/0650 

329/0917 191 


.2746 -.1118 


5.9 RESIDUAL PLOTS' NOT AVAILABLE 


5. 10REHARKS ' ***EPOCH REPORT 


TIME OF REPORT' PREPARED BY * GAYLE D. BARROW 

DAY 290 s 04 HR » 47 MIN GMT J C.D. ANALYST 








5. 0K3IT DETER.il NAT I ON REPORT (LUNAR ELLIPSE) 


052 -' 100820-1 



5.1 

O.D. IDENTIFICATION NO. 2F72P 



TAPE NO. 

ITEM NU. 2F72P 


5.2 

EPOCh DAY 329 , 7 > 21 

HR MIN 

» 15.180 

SEC 

GMT 


SEG. NO. 159 
COMPUTER G 


5.3 

STATE VECTOR (SELENOCENTRIC 1950.0) 







X -1760. 4250 KM 

1 

DX 

31770154 

KM/ SEC 




Y 253.18851 KM 

Z 131*66464 KM 

DY -1 
D2 -1 

.5602863 

.0675778 

KN/SEC 

KM/SEC 



5. A 

STANDARD DEVIATIONS 


A 

PRIORI 

- 



X 1.826 M DX .02079 M/S 

X 1.826 M 

DX 

.0208 M/S 




Y 36.69 M DY .07584 M/S 

2 95.48 M D2 .10475 M/S 

Y 33. 
Z 95. 

69 M 
48 M 

DY 

DZ 

.0758 M/S 
♦1047 M/S 



5.5 

CORRESPONDING ORBITAL PARAMETERS t SELENOGRAPHIC TRUE OFDATE ) 



SKA 2689.52 KM ECC , 

.336968 


APE 169.022 

DEG 



LAN 147.153 DEG INC 

RCA 1783.24 KM PALT 

11.8282 

45.1459 

DEG 

KM 

TFP 25.5636 

PER 208.606 

SEC 

MIN 



APO 3595. 8u KM, AALT 

LAT 1.919J9 DEG LONG, 

1 b 57 .71 
317.946 

KM 

DEG 

TK 


“0E3 


5.6 

LUNAR HARMONICS USED' LRC 

11/11/66 





" 

5.7 

DATA ARC LENGTH* u HRS 

28 MIN 


SOS= 3541.3 



5.8 DATA SUMMARY* 


STA 

DATA 

START 

iSTOP 

NUMBER 

STANDARD 


NO. 

TYPE 

TIME 

TIME 

" POINTS 

DEVIATION 

MEAN 

41 

C3 

329/07u6 

329/U917 

160 

.2479 


41 

CC3 

329/1023 

329/1247 

19 7 

.3071 

.1587 

12 

CC3 

329/U65J 

329/0917 

191 

.2746 

-.1118 

5.9 RESIDUAL PLOTS' NUT AVAILABLE 


5 • 10 REMARKS 1 MAP TIME REPORT FOR SITE *F* 


TIME OF REPORT * PREPARED BY' GAYLE D. BARROW 

DAY 290 » 04 HR ” 7 " 5u MIN GMT O.D. ANALYST 






5. 

ORBIT DETERMINATION 

REPORT 

{LUihAR ELLIPSE 

) 

C' 2- .'00520-] 

5.1 

O.D. 

IDENTIFICATION 

NO. 3F71P 


TAPE NO. 

ITEM NO. 3F71P 

5.2 

i 

EPOCH DAY 52 , 0 

HR 

' 50 

MIN 

• O.OJO GMT 
SEC 


SEO. NO. 160 
COMPUTER ' G 

5.3 

STATE VECTOR ( SFLENOCENTR I C 1950.0) 




X - 

2070.4767 KM 


DX — . 4041 1 5ou 

KM /SEC 

* 

Y 

Z 

1231.4119 KM 
1460.3039 KM 


DY -1.1415444 
DZ -.43678975 

KM/SEC 

KM/SEC 

5.4 

STANDARD DEVIATIONS 


A PRIORI 


X 3.28.5 M . DX .06575 M/S 

X .0000 M 





Y .0000 M 
Z .0000 M 

DY 

DZ 

.0000 M/S 
.0000 M/S 

5.5 

CORRESPONDING ORBITAL PARAMETERS ( SEL ENOGRAPH I C TRUE OFDATE) 



2688.65 KM, 

EtC 

.335822 



LAN 

RCA 

147.083 DEG 
1785.74 KM 

INC 

PALT 

20.9340 DEG 
47.6498 KM 



APO 

LAT 

3591.55 KM 
19.0606 DEG 

AALT 

LONG* 

1853.46 KM 
211.664 DEG 

TA 

242.855 DEG 

5.6 

LUNAR HARMONICS USED 

* LRC 

11/11/66 



5jLL 

DATA 

ARC LENGTH* 3 

HRS 

0 MIN 

SOS= 1858.6 

5.8 

DATA 

' SUMMARY* 






STA 

DATA START 

STOP NUMBER 

STANDARD 


NO. 

TYPE TIME 

TIME POINTS 

DEVIATION MEAN 


62 

62 

C3 52/0127 

CC3 52/0052 

52/0312 175 

52/0113 18 


.2184 .1450 

.2712 .1649 


12 

12 

C3 52/0054 

CC3 52/0124 

52/0113 20 

52/0313 198 


.2623 .0076 

.2217 -.0498 


5.9 RESIDUAL PLOTS* NOT AVAILABLE 


5 • 10REMARKS * ***EPOCH REPORT 



TIME OF REPORT* 

DAY 290 , 06 HR * 08 MIN 


PREPARED BY* GAYLE D. BARROW 
GMT O.D. ANALYST 









5. 

ORBIT DETERMINATION 

REPORT 

(LUNAR ELL I PS 

E ’ 02 'i 00-120-1 


5.1 

O.D. 

IDENTIFICATION 

NO. 3F71P 


TAPE MO. 








ITEM NO. 3F71P 


5.2 

EPOCH DAY 

52 , 1 

« 33 

37. 

810 GMT 

SEO. NO. 160 





HR 

MIN 

5 

EG. 

COMPUTER G 


5.3 

state VECTOR 

(SELENOCENTRIC 1950.0) 




X - 

572.48376 

KM 


DX 

1.7185131 KM/SEC 



Y - 

1585.2051 

KM 


DY 

-.23883436 KM/SEC 



z - 

602.47758 

KM 


DZ 

-.80286784 KM/SEC 


5.4 

STANDARD DEVIATIONS 



A 

PRIORI 



X 88.43 M 

DX .27481 M/S 

X 

88.43 M 

DX .2748 M/S 



Y 175.7 M 

DY .28654 M/S 

Y 

175.7 M 

UY .2865 M/S 



Z 377.9 M 

DZ .67460 M/S 

Z 

377.9 M 

DZ .6746 M/S 


5.5 

CORRESPONDING 

ORBITAL PARAMETERS ( SEL ENOGRAPH I C TRUE OFDATE ) 



SMA 

2688.92 

KM 

ECC 

.336029 

APF 183.253 DEG 



LAN 

146.655 

DEG 

INC 

20.9314 DEG 

~TFP -132.014 SEC 



RCA 

1785.37 

KM 

PALT 

47.2757 KM 

PER 208.537 MIN 



APO 

3592.48 

KM 

AALT 

1854 

.39 KM 

TA 351.899 DEG 



lat 

1.73020 

DEG 

LONG 

322. 

125 DEG 



5.6 

LUNAR HARMONICS USED 

* LRC 

11/11/66 



5.7 

DATA 

ARC LENGTH* 0 

HRS 

40 

MIN 

SOS= 1858.2 


5.8 

data 

SUMMARY* 








STA 

data 

START 

STOP 

NUMBER 

STANDARD 



NO. 

TYPE 

TIME 

TIME 

POINTS 

DEVIATION MEAN 



62 

C3 

52/0127 

52/0312 

175 

msM"' 'iLV*£3KiHSKas aasHonss 



62 

CC3 

52/0052 

52/0113 

18 




12 

C3 

52/0054 

52/0113 

20 

.2623 .0076 



12 

CC3 

52/0124 

5,2/0313 

198 

.2217 -.0498 


5.9 RESIDUAL PLOTS* NOT AVAILABLE 









5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 


D2~ 1 00820- 1 


5.1 

O.D. IDENTIFICATION NO 

. 3F72P 

TAPE NO 
ITEM NO 

! 3F72P 

5.2 

EPOCH DAY 

52 , 0 * 

HR 

50 » 
MIN 

0.000 GMT 
SEC 

3EU. NO. 161 
COMPUTER G 

5.3 

STATE VECTOR 

(SELENOCENTRIC 

1950.0 ) 




X -2065.3811 

KM 


DX -.403^8616 

KM/SEC 



Y 1226.8279 

Z 1471.4147 

KM 

KM 


D'Y —1 • 1434753 
DZ ■ -.43262436 

KM/SEC 

KM/SEC 


3.4 

STANDARD DEVIATIONS 


A PRIORI 



X 142.7 M 

DX .0294] 

M/S 

X .0000 M DX 

• 0 0 u 0 

M/S 


Y 124.7 M 
Z 305.0 M 

DY .05507 
DZ .11829 

M/S 

M/S 

Y .0000 M DY 

Z .0000 M DZ 

.0000 

.0000 

M/S 

M/S 


5.5 CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPH I C TRUE OFDATE ) 



SMA 

2688.66 KM 

ECC .335834 


APF 182.724 DEG 


LAN 

RCA 

147.577 DEG 
1785.72 KM 

INC 21.3033 

PALT 47.6271 

DEG 

KM 

TFP -2749.87 SEC 
PER 208.507 MIN 


APO 

LAT 

3591.61 KM 
19.3171 DEC- 

AALT 1853.52 
LONG 211.592 

KM 

DEG 

TA 242.853 DEG 

5.6 

LUNAR HARMONICS USED' 

' LRC 11/11/66 



%• 7 

DATA 

ARC LENGTH' .6 

, HRS 10 MIN 


SOS= 5467.5 

5.8 

DATA 

SUMMARY « 




* 

sta 

DATA START 

STOP NUMBER 

STANDARD 


NO. 

TYPE TIME 

TIME POINTS 

DEVIATION MEAN 


62 

62 

C3 52/0127 

CC3 52/0052 

52/0312 
52/Cl 13 

175 

18 

.3157 -.0023 

.1738 .2681 


12 

12 

C3 52/0054 

CC3 52/0124 

52/0113 

52/0643 

20 

414 

.2320 -.0549 

.3745 .0450 

5.9 

RESIDUAL PLOTS' NOT 

AVAILABLE 



5 • 1 OREMARKS ' ***EPOCH 

REPORT 









l 


TIME OF REPORT' 

DAY 290 , 06 HR , 30 

PREPARED 
MIN GMT 

BY' 

GAYLE D. BARROW 
O.D. ANALYST 








5.3 STATE VECTOR ( SELENOCENTP I C 1950.0) 




O 1 n 1 

X - 

571.09431 KM 


DX 1 

.7142600 

KM /SEC 





Y - 

1587.9161 KM 


DY -. 

23444948 

Kf/SEC 





z - 

596.59817 KM 


DZ -. 

81321651 

KM/ SEC 




5.4 

STANDARD DEVIATIONS • 



A 

PRIORI 



?■ 


X 41.76 M DX .11906 M/S 

X 41. 

76 M 

DX 

.1191 

M/S 




Y 77.31 N DY .12090 M/S 

Y 77. 

31 M 

DY 

.12-09 

M/S 




Z 166.2 M DZ .28629 M/S 

Z 166 

.2 M 

DZ 

.2863 

M/S 



l < 

5.5 

corresponding ORBITAL 

PARAMETERS ( SELENOGRAPH I C TRUE 

OFDATE) 



SMA 

2688.95 KM 

ECC 

.336041 


APF 

182. 

766 

DEG 




147.149 DEG 


21.3005 

DEG 

TFP 

-132. 

058 

SEC 




1785.35 KM 

PALT 

47.2625 

KM 

PER 

208. 

540 

MIN 




3592.54 KM 

AALT 

1854.45 

KM 

TA 

351. 

8yb 

D tG 




1.93657 DEG 

LONG 

322.174 

DEG 






5.6 

LUNAR HARMONICS USED' 

LRC 

11/11/66 







5.7 

DATA 

ARC LENGTH* 0 

HRS 

40 MIN 


50S= 5013.5 



5.8 

DATA 

SUMMARY' 

s 









STA 

DATA START 

y 

STOP NUMBER 

STANDARD 





NO. 

TYPE TIME 

time points 

! 
i 

DEVIATION 

MEAN 



62 

C3 52/0127 

52/U312 

.175 


.3157 

— 

• UG23 



62 

CC3 52/0052 

' 52/ul 13 

18 


.1738 


.2681 



12 

C3 52/0054 

52/0113 

20 


.2320 

— 




12 

CC3 52/UI24 

52/0643 

414 


.3745 


.0450 


5.9 RESIDUAL PLOTS' NOT AVAILABLE 


S.IOREMARKS' MAP TIME REPORT FOR SITE »F' 



TIME OF REPORT' PREPARED BY' GAYLE D. BARROW 

DAY .290 , 06 HR » 33 MIN GMT O.D. ANALYST 






5. ORBIT DETERMINATION kEPORT (LUNAR ELLIPSE) 
5.1 O.D. IDENTIFICATION NO. 3D71M 


O2-!C0?20“( 


TAPE NO. 

ITEM NO. 3D71M 



5.2 

EPOCH DAY 

48 , 19 
HR 

* 42 ' 

MIN 

0.000 GMT 
SEC 

SEQ. NO. 162 
COMPUTER G 


5 « "3 

STAT 

F VFfTOR 

( SELF NOCFNTR I C 

' 1950 

mm 





X - 

191.13074 

KM 


DX 

-.90709515 KM/SEC 


- 


Y 

3090.9443 

KM 


DY 

-.31862410 KM/SEC 




Z 

1673.5107 

KM 


DZ 

.19486-340 KM/SEC 



5. A 

STANDARD DEVIATIONS 



A 

PRIORI 




X 23.36 M 

DX .03823 M/S 

X 

.0000 M 

DX .0000 M/S 




Y 119.1 M 

DY .06009 M/S 

Y 

.COCO M 

OY .0000 M/S 




Z 228.4 M 

OZ .07663 M/S 

Z 

.0000 M 

DZ .0000 M/S 



5.5 

CORRESPONDING 

'ORBITAL 

PARAMETERS 

(SELENOGRAPHIC TRUE OFDATE) 



SMA 

2689.04 

KM 

ECC 

.336730 

APF 180.398 

DEG 



LAN 

190.134 

DEG 

INC 

21.0077 DEG 

TFP -5177.22 




RCA 

1783.56 

KM 

PALT 

45.47U3 KM 

PER 208.551 




APO 

3594.52 

KM 

A’ALT 

1856. 

43 KM 

TA 196.593 

DEG 



LAT 

6.18567 

DEG, 

LONG 

206.528 DEG 




5.6 

LUNAR HARMONICS USED' 

LRC 

11 / 11/66 




5.7 

DATA 

ARC LENGTH* 2 

j 

HRS 

40 MIN 

SOS= 3237.2 



5.8 

DATA 

SUMMARY ' 





• 

- 



STA 

DATA 

START 

, STOP 

NUMBER 

STANDARD 




NO. 

TYPE 

TIME 

TIME 

f 

POINTS 

DEVIATION M 

EAN 



62 

C3 

48/2013 

48/2203 

152 

.3324 

0283 



62 

CC3 

48/1942 

48/2003 

20 

.0289 

1072 



12 

CC3 

48/2013 

48/2157 

166 

.3348 

0774 


5.9 

RESIDUAL PLOTS* MOT 

AVAILABLE 





5 . 10 REMARKS * ***EPOCH REPORT 



TIME OF REPORT* 

prepared BY 1 

' GAYLE 

D. BARROW 



DAY 290 , 05 HR » 50 MI.N 

GMT 

O.D. 

ANALYST 


* 

• 


- 




. / , 

' l , 



- 

Z54. 

- 






D2-100??CM 




5. 

ORBIT DETERMINATION 

REPORT {LUNAR ELLIPSE) 


5.1 

CUD# 

IDENTIFICATION 

NO. 3D71M 

TAPE NO. 

ITEM NO. 3D71M 


5.2 

EPOCH DAY 49 , 7 

HR 

' 32 ' 25.310 GMT 
MIN SEC 

SEQ. NO. 162 
COMPUTER G 


5.3 

STATE VECTOR { SELENOCENTRIC 1950.0) 




X - 

534.26339 KM 

DX 1.7275181 KM/SEC 


- 

Y - 

z - 

1589.1494 KM 
610.22821 KM 

~~DY -.22237741 KM/ SEC 
DZ -.79951998 KM/SEC 


5.4 

STANDARD DEVIATIONS 

A 

PRIORI 



X 132.6 M • DX .09829 M/S X 132.6 M 

DX .0983 M/S 



Y 27.26 M DY .12962 M/S Y 27.26 M 

Z 59.02 M DZ .22635 M/S Z 59.02 M 

DY .1296 M/S 
DZ .2263 M/S 


5^5 

CORRESPONDING ORBITAL PARAMETERS < SELENOGRAPH I C TRUE OFDATE ) 


■ 

SMA 

2689.76 KM 

ECC .337436 

APF 181.149 DEG 



LAN 

RCA 


INC 21.0003 DEG 

PALT 44.0476 KM 



! 

APO 

.lat 

3597.38 KM 
1.53200 DEG 

AALT 1859.29 KM 
LONG 359. 601 DEG 

TA 35A. 572 DeG 


5.6 

LUNAR HARMONICS USED 

• Li?C 11/11/66 



5.7 

DATA 

ARC LENGTH' 11 

t 

HRS 47 MIN 

SOS= 3237.1 


5.8 

DATA 

SUMMARY ' 





sta 

DATA START 

STOP NUMBER 

STANDARD 



NO. 

TYPE TIME 

TIME POINTS 

DEVIATION MEAN 



62 

62 

C3 48/203.3 

CC3 48/1942 

48/2203 152 

48/2003 20 

.3324 .0283 

.0289 .1072 



12 

CC3 48/2013 

48/2157 166 

.3343 -.0774 


5.9 

RESIDUAL PLOTS' NOT 

AVAILABLE 



5 • 10REMARKS ' MAP TIME 

REPORT FOR SITE 'D 

1 

- . 


' 

TIME 

OF REPORT' 

. PREPARED BY' 

GAYLE D. BARROW 

n . ri . A K l A ! V C T 


DAY 290 , 05 HR , 54 MIN GMT O.D. ANALYST 







5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 


5.1 

O.D. 

IDENTIFICATION 

NO. 3F71M 

TAPE MO. 

ITEM NO. 3F71M 

5.2 

EPOCH DAY 51 , 14 

HR 

' 25 ' 0.000 GMT 

MIN SEC 

SEO. NO. 163 
COMPUTER G 

5.3 

STATE VECTOR ( SELENOCENTR I C 1950.0) 

j 


X - 

2076.3993 KM 

DX -.39363154 KM/SEC 


Y 

Z 

1205.4378 KM 
14-49 .7016 KM 

DY -1.1494004 KM/SEC 
DZ -.44329232 KM/SEC 

5.4 

STANDARD DEVIATIONS 

A 

PRIORI 


X 55.61 M DX .01173 M/S X .0000 M 

DX .0000 M/S 


Y 61.48 M DY .01816 M/S Y .0000 M 

Z 131.7 M DZ .03708 M/S Z .0000 M 

DY .0000 M/S 
DZ .0000 M/S 

5.5 

CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPH I C TRUE OFOATE) 


SMA 

2688.64 KM 

ECC .336289 

APF 132.878 DEG 


LAN 

RCA 

152.976 DEG 
1784.48 KM 

INC 20.9752 DEG 

PALJ 46.3905 KM 

TFP -2719.74 SEC 
PER 208. 50^ MIN 


apo 

LAT 

35R2.80 KM 
19.153'4 DEG 

AALT 1854.71 • KM 
LONG 217.932 DEG 

TA 243.552 DEG 

5’. 6 

LUNAR HARMONICS USED 

' LRC 11/11/66 

- 

5.7 

data 

ARC LENGTH’ 2 

1 

HRS 40 MIN 

SOS= 1134.0 

5.8 

DATA 

SUMMARY « 




STA 

DATA START 

. STOP NUMBER 

STANDARD 


NO. 

TYPE TIME 

TIME POINTS 

DEVIATION nEAN 


6 2 
41 

CC3 51/1425 

C3 51/1425 

51/1642 229 

51/1557 152 


5.9 

RESIDUAL PLOTS' NOT 

AVAILABLE 


5. 10REMARKS 1 ***EPOCH 

REPORT 

- 


• 


TIME 

DAY 

OF REPORT' 

290 , -06 HR , 42 

PREPARED BY' 
MIN GMT 

GAYLE D. 8ARRO/I 
O.D. ANALYST 


2SG 







5 


D2- i t',PC20* 



5. 

ORBIT DETERMINATION REPORT 

(LUNAR ELLIPSE) 


5.1 

O.D. IDENTIFICATION NO. 3F71M 


TAPE NO. 

ITEM NO. 3F71M 

, 

5.2 

EPOCH DAY 52 * 1 • 33 » 

HR MIN 

37.810 GMT 
SEC 

SEQ. i\0. 163 

COMPUTER G 


5.3 

state vector iselenocentric 

: 1950.0) 




X -571.39417 KM 

DX 

1-.7187671 KM/SEC 



Y -1585.5903 KM 
Z -602.47582 KM 

DY 

DZ 

-.23824897 KM/SEC 
-.80253790 'KM/SEC 


5.4 

standard Deviations 


A PRIORI 



X 117.8 M DX .06102 M/S 

X 

117.8 M 

DX .0610 M/S 



Y 28.88 M DY .09830 M/S 

Z 82.21 M DZ .12560 M/S 

Y 

Z 

28.88 M 
82.21 M 

DY .0983 M/S 
DZ .1256 M/S 


5, .5 

CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE) 



SMA 2688.98 KM ECC 

.336028 

APF 183.195 DEG 


• 

LAN 146.703 DEG INC 

RCA 1785.41 KM PALT 

20.9291 DEG 
47.3193 KM 

TFP -131.264 SEC 
PER 208.544 MIN 



APC 3592.55 KM AALT 

LAT 1.73433 DEG LONG 

1854 

322. 

.46 KM 
162 DEG 

TA 351.945 DEG 

- 

5-. 6 

LUNAR HARMONICS USED' LRC 

11/11/66 



5.7 

DATA ARC LENGTH' 11 HRS 

5 1 

MIN 

SOS= 727.32 


5.8 

DATA SUMMARY* 


* 




STA DATA START • STOP 

NUMBER 

STANDARD 



NO. TYPE TIME TIME 

POINTS 

DEVIATION MEAN 



62 CC3 51/1425 51/1642 

41 C3 51/1425 51/1557 

229 

152 



5.9 

RESIDUAL PLOTS' NOT AVAILABLE 




5 • 10REMARKS ' MAP TIME REPORT 

FOR 

SITE ' F » 



TIME OF REPORT' . PREPARED BY' GAYLE D. BARROW 

DAY 290 , 06 HR » 46 MIN GMT O.D. ANALYST 


/OtJ) e 









5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 


P2-!00S2(M 


5.1 O.D. IDENTIFICATION NO. 1B81P 


TAPE NO. 


5.2 EPOCH DAY 232 * 19 » 45 « O.QOO GMT SEO. NO. 164 



NO. TYPE 


TIME 


TIME 


POINTS DEVIATION MEAN 



TIME OF REPORT i 


PREPARED BY * GAYLE D. BARROW 





5. ORBIT DETERMINATION REPORT (.LUNAR ELLIPSE) 


i)2» 100820-1 


5.1 O.D. IDENTIFICATION NO. 1B81P TAPE NO. 


i I tM NU. iBO. 

5.2 EPOCH DAY 232 • 21 « 0 » 36.930 GMT SEQ. NO. 164 



X 884.10204 KM DX -1.6097836 KM/SE 

Y 1575.6928 KM DY .74206961 KM/SEC 

2 832.97317 KM DZ -.11799485 KM/SEC 

5.4 STANDARD DEVIATIONS " A PRIORI 

! 


X 32.25 M DX .05182 M/S X 32.25 M DX .0518 M/S 

Y 161.1 M DY .04864 M/S Y 161.1 M DY .0486 M/S 


Z 270.4 M DZ .38993 M/S Z 


5.5 C 


G ORB 


i 2766.15 

KM 

ECC 

.296597 




DEG 

1 241.782 

DEG 

INC 

12.1414 

DEG 

TFP 

-483.504 

SEC 

; r945. 7 r - 

KM 




PER 

217.585“ 

“MIN 

1 3586.58 

KM 

AALT 

1848.49 

KM 

TA 

334.648 

DEG 



TIME OF REPORT * 


PREPARED BY' GAYLE D. BARROW 













5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 


P2~100£2CM 


5.1 O.D. IDENTIFICATION NO. 1B82P 


TAPE NO. 



LA» 

L 

242.242 

DEG 

INC 

12.1868 

DEG 

TFP 

-5021.24 

SEC 

RCA 

”1 9 4 - 5T5'9 

“KM 

~P a ATT~ 

““ZXrr. 49‘8~ 

““ KM 


— 2 17. 4 88“ 

— MTN" 

APO , 

3585.07* 

KM 

AALT 

1846.98 

K.M 

TA 

204.145 

DEG 



TIME OF REPORT ' 


PREPARED 'BY' GAYLE D. BARROW 





5* ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 


02 - 100320-1 


5.1 O.D. IDENTIFICATION NO, 1B82P TAPE NO. 

rTETTW. TBITZF 

5.2 EPOCH DAY 232 » 21 • 0 * 36.930 GMT SEQ. NO. 165 



RCA 1945.66 KM PALT 207.571 KM PtK 21/. 558 MIN 

APO 3586.18 KM AALT 18A8.09 KM TA 334.636 DEG 










5.1 O.D. IDENTIFICATION NO. 2B81P TAPE NO. 

ITEM NO'. 2B-8TP 

5.2 EPOCH DAY 322 > 20 • 36 » 0.000 GMT SEO. NO. 166 



NO. TYPE TIME TIME POINTS DEVIATION MEAN 










5.1 

O.D. IDENTIFICATION NO. 2B81P 

TAPE NO. 


5.2 

EPOCH DAY 322 » 22 » 23 • 

16.600 GMT 

ITEM NOT" 
SEQ. NO. 

2B81P 

166 


HR MIN 

SEC 

“COMPUTER - 

a 

5.3 

STATE VECTOR ( SELENOCENTRIC 

1950.0 ) 




X -1726.7014 KM 
Y 381.22366 KM 

DX -.47044180 
DY -1.5322829 

KM/SEC 

KM/SEC 



Z 232.07549 KM 

DZ -1.0516746 

i * 

KM/SEC 



1 * 

5.4 STANDARD DEVI AT TON'S A PR1 0"RT 


X 1.959 M DX .03654 M/S X 

Y 307.4 M DY .57157 M/S Y 307.4 M 

Z 490.4 M DZ .84978 M/S Z 


5.5 C0?» ESPONDING ORBITAL 


X • 1 
DY .5716 M/S 






\ 2689.82 

I 232.652 

KM 

DEG 

ECC 

INC 

.336993 

11.9444 

DEG 

APF“ 

TFP 

““164T87T7 - 

-17.1612 

UEG 

SEC 

\ 1783.37 

KM 

PALT 

raw sraiti 

KM 



) 3596.27 

KM 

AALT 

1858.18 

KM 

TA 

358.943 

DEG 


, TIME OF REPORT* PREPARED BY* GAYLE D. BARROW 










5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE} 


92-100C2C-? 



APO 3594.73 KM AALT 1856.64 KM TA 177.013 DEG 



TIME OF REPORT * 


PREPARED BY* GAYLE D. BARROW 




5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) D2-100£2C-’ 



5.1 

0 

•D. IDENTIFICATION NO. 

2B82P 

TAPE NO. 




5.2 

EP )t H DAY 322 , 22 • 

23 ' 

16.600 GMT 

ITEM' NOV 
SEQ. NO. 

2BF7P — 
167 





HR 

Fun . 

" SFC 

“COMPUTER” 

— 



5 • 3 

bl Alt VtCTOK ( SELLNUCEN 

TRTC 

1930.0) 




. 


X 

Y 

-’1726,6563 KM 
374.06362 KM 


“DX -.47118532 
DY -1.5458363 

KM /SFC 
KM /SEC 





L 

243.50455 KM 

' 

DZ -1.03l35'0'6 '"'KMASFC 




5.4 

STANDARD DEVIATIONS 


S~PR T ORI 


- 


3.580 M 

DX .01933 

M/S 

X 

3.5tfyTT“ 

“DX 

■Ml 

rrnMi 

226.3 M 

DY .41738 

M/S 

Y 

226.3 M 

DY 

.4174 

M/S 

3”68.9 M 

DZ ,63441 

M/S 

Z 

"368.9 M 

DZ 

.6344 

M/S ~ “ 


5 .5TC OR RESPON D"! N G _ 0 R BTTStT 'PARAMETE R'S“CSEC EN 0 G'R A P H TCXT RUE “OFDATE) 



otM SIAKI SIUH NUMBtK 6 t ANDAKD 

NO. TYPE TIME TIME POINTS , DEVIATION MEAN 


12 CC3 322/2036 323/0229 431 .4825 .0804 



TIME OF REPORT* 


PREPARED BY* GAYLE D. BARROW 






LAN 179.043 DEG INC 11.9196 DEG TFP -3530.36 SEC 

. — . . . , . i -i tr ft ■ /: T-ftt- 


K^A PsN KALI M-JLaH-UH-O ru r 

APO 3599.15 KM AALT 1861.06 KM TA • 22,5.341 DEG 



NO. TYPE TIME TIME POINTS DEVIATION MEAN 



TIME OF REPORT’ 


PREPARED BY’ GAYLE D. BARROW 








5, 

ORBIT 

DETERMINATION 

REPORT (LUNAR ELLIPSE) 



D2-100CZC-1 

• 

5.1 

O.D. 

I DEN T I ^ T CAT I ON 

NO. 2D81P 

TAPE 

NO. 



5.2 

EPOCH 

DAY 326 , 23 

• 47 * 13.720 GMT 

i TEM 
SEQ. 

“NOT" 

NO. 

' zo a IP 
168 


HR MIN" ' SEC COMPUTER B 



Y 20.67 M DY .16301 M/S Y 20.67 M DY .1630 M/S 




5.7 DATA ARC LENGTH' 


5.8 DATA SUMMARY* 



TIME OF REPORT* PREPARED BY* GAYLE D. BARROW 











5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 




1<VV* < 



jhw-imu 


NO® TYPE 


TIME 


TIME 


12 CC3 326/22^2 327/0439 


POINTS DEVIATION MEAN 


229 .5061 .0540 * 



TIME OF REPORT » 
W 300 r U4 HR » 


PREPARED BY* GAYLE D. BARROW 
”5M1 0Ttrr~A'N7\rrST 





5 * orbit determinat ion report (Lunar ellipse) 


D2-10Q 


Of,' 


_ 1 


5.1 OoD. IDENTIFICATION NO. 2D82P 


TAPE NO. 


5.2 EPOCH 


DAY 326 t 23 * 47 * 13.720 
RR MIN SEC 


GMT 


SEQ. NO. 169 
“COMPUTER — B — 


“5T3 - ST2TTE - \TECTOTTTS E CENOCENTRTC - "! 9 b 0 . OT 



SMA 


w&mm 

■wK 



AFF 

r67'"o"'3'9'2 ' 


LAN 

178.449 

DEG 

INC 

11.9413 

DEG 

TFP 

203.080 

SEC 

RCA 

TT7 8~T9“6~ 

“KM 



“XM 

" PER 

2’0'8 . 655~ 

MIN 

APO 

3600.91 

KM 

AALT 

1862.82 

KM 

TA 

12.5124 

DEG 



TIME OF REPORT' 


PREPARED BY' GAYLE D. BARROW 






5 » ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) D2ri00££C-/ 


5.1 O.D. IDENTIFICATION NO, 3D81P TAPE NO. 

— ITEM NOT 3UB: 

5.2 EPOCH DAY 49 , 6 » 13 * 0.000 GMT SEQ. NO. 170 



DY -.43*33031 KM/SEC 


~5 . ~ 4 S T A NOyRtr-D-EV-I- 



Y 480.2 M DY .22112 M/S 


,0000 M DY .0000 M/S 



LAN 184.202 DEG INC 21.0847 DEG TFP -4854.51 SEC 


ir<»vMVf;FAi i 



NO. TYPE TIME „ TIME POINTS DEVIATION MEAN 



TIME OF REPORT* 


PREPARED BY» 6AYLE D. BARROW 







& 2 ~ TOOppn-/ 


5.. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 


5.1 O.D. IDENTIFICATION NO. 3D81P 

5*2 EPOCH DAY 49 » 7 i 32 * 25.310 .GMT 

FTR RTTJ SEC 


TAPE NO. 

~TTEM~NO~. 37781 

SEQ. NO. 170 
XOMPOTER B 



-534.28171 

—1588.4939 

-611.51682 


1.7268326 KM/SEC 
-.22039459 KM/SEC 


80168097 KM/ S 



5*6 


5.7 DATA ARC 


5*8 DATA SUMMARY » 


STA 


START 


NO. 

TYPE 

TIME 

TIME 

41 

C3 

49/0614 

49/0652 

41 

12 

CC3 

C3 

49/0705 

49/0706 

49/0654 

49/0709 




POINTS 


39 


DEVIATION 


.0578 


.0176 


MEAN 


-.0767 


.5137 



TIME OF REPORT* 


PREPARED BY* GAYLE D. BARROW 












5. ORBIT DETERMINATION REPORT t LUNAR ELLIPSE) 


5.1 O.D. I DENTIL i CAT I ON NO. 3D82P 

5.2 EPOCH DAY 49 » 6 » 13 » 0.000 -GMT 


TAPE NO. 

ITEM“NCt; 31781 

SEQ. NO. 171 
“COMPUTER B 


2969,5283 KM 


4 — 5TANDARU“DEVTATTONS 

3 5.01 M DX~ T0'51 J3H7S 

Y 160.4 M DY .07677 M/S 
Z 28'6.'0~M UZ .TO 39 4“ MAS 


DY -.43200252 KM/SEC 


«T PRTORT 


TOOO'CM" 
.0000 M 
TOOO‘0~M“ 


"DX .‘0000 — M/'S" 

DY ,0000 M/S 
~DZ . 0000 - M/S“ 



I M UM I 

NO. TYPE 


1 MK I 

TIME 

49/0614 


49/0706 


TIME 

49/0652 


49/0709 


POINTS 

39 




DEVIATION 

.9239 


.1194 


MEAN 

-.2793 



TIME OF REPORT' 


PREPARED BY » GAYLE D. BARROW 










5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 


D2- 5 CG 


5*1 O.D, IDENTIFICATION NO. 3D82P 


TAPE NO, 




TIME OF REPORT* 


PREPARED BY* GAYLE D« BARROW 








TAPE NO 


5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 


5»1 0 «D« IDENl iriCATION NO. 2F81P 


5.2 EPOCH DAY 329 » 6 * 50 • 0.000 GMT 


SEQ. NO. 172 




TIME OF -REPORT * 
DAY 3 


PREPARED BY' GAYLE D. BARROW 


5 o ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 
5.1 O.D. IDENTIFICATION NO. 2F81P 


& 2 ~ 1 00820- 1 





5.9 RESIDUAL PLOTS* NOT AVAILABLE 
















5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 


32~I00£2(M 



APO 3595.07 KM AALT 1856.98 KM TA 268.757 DEG 

TXT 11.5551 DEG KWcT" 224.9 


5.6 LUNAR HARMONICS USED* BOEING R-2 




DAY 300 » 05 HR » 04 MIN 


GMT 


O.D. ANALYST 





5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 


n ! r>noO. 
l - , ~" i 


5.1 O.D. IDENTIFICATION NO. 2F82P 


5.2 EPOCH DAY 329 » 7 * 21 * 15.180 GMT 


HR MIN SEC 


5,3 STATE VECTOR ( SELENOCENTR I C 1950.0) 


TAPE NO. 


ITEM NO. 

SEQ. NO. 173 



1760.4428 KM 
253.16249 KM 


131.74452 KM 


5.4 STANDARD DEVIATIONS 


.31773848 KM/SE 
1.5602043 KM/SEC 
DZ -1.0676598 KM/SEC 


A PRIORI 



5.6 LUNAR HARMONICS US 



DAY 300 , 05 HR * 07 MIN GMT 


O.D. ANALYST 













5. 

ORBIT DETERMINATION REPORT 

(LUNAR ELLIPSE) 


P2-100S20-1 . 

5.1 

O.D. IDENTIFICATION NO. 3F81P 

TAPE NO. 


5.2 

EPOCH DAY 52 » 0 ' 50 * 

0.000 GMT 

1 ) EM NO . 
SEO. NO. 

31 8 IP 
174 


HR MTTT~ 

SEC " 

XOKTOTER' 

B 

5.3 

STATE VECTOR ( SELENOCENTR I C 

T95orU") 




"X -2069 . 44^3 KM 
Y 1230.5785 KM 

“T5X -.40402560 
DY -1.1418203 

KM/ SEL 
KM/SEC 

- 


Z r4'62T4225 — KM UZ ^T43Fr46TZ KM/ SEC 




12 C3 1 52/0054 52/0113 20 .1624 -.1592 



TIME OF REPORT * 


PREPARED BY' GAYLE D. BARROW 







5. 

ORBIT DETERMINATION REPORT 

[LUNAR 

ELLIPSE) 


£2- 100 £20-1 

5.1 

O.D. IDENTIFICATION NO. 3F81P 


TAPE NO. 


5.2 

EPOCH DAY 52 » 1 -» 33 » 

37.810 

GMT 

TTEM NO. 
SEQ. NO. 

' 3F8 IF 
174 


HR MIN 

SEC 


COMPUTER 

, 8 

5.3 

STATE VECTOR (SELENOCENTRIC 

1950.0) 

■ 



X -572.36860 KM 
Y -1585.6482 KM 

DX 

DY •- 

1.7176780 

.23799008 

KM /SEC 
KM/SEC 



Z -601.50282 KM 

DZ - 

.80487514 

KM/SEC 


5.4 

STANDARD DEVIATIONS 


A PRIORI 



X 

87.58 

M 

DX 

.27136 

M/S 

X 

87.58 

M 

DX 

.2714 

M/S 

Y 

172.8 

M 

DY 

.28146 

M/S 

Y 

172.8 

M 

DY 

.2815 

M/S 

Z 

372.2 

M 

DZ 

. 66336 

M/S 

Z 

372.2 

M 

DZ 

.6634 

M/S 




TIME OF REPORT' 


PREPARED BY* GAYLE D. BARROW 









5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 


D2-100S2C-] 


5.1 O.D. IDENTIFICATION NO. 3F82P TAPE NO. 

1 | EM NOT JFQ'ZP 

5.2 EPOCH DAY 5 2 » 0 » 50 * 0.000 GMT SEQ. NO. 175 



APO 3591,40 KM AALT 1853.31 KM TA 242.856 DEG 



5.8 D7TTT SUMMARY » 


STA DATA START STOP NUMBER STANDARD 


NO. 

TYPE 

TIME 

TIME 

POINTS 

deviation 

MEAN 

62' 

C3 

52/0127 

52/0312 

175 

.3236 

.2888 

62 

CC3 

52/0052 

52/0113 

18 

.2418 

70204 

12 

C3 

52/0054 

52/0113 


.2327 

-.0815 

12 

CC3 

52/0124 

52/0643 

414 

.3630 

"“71281 


5.9 RESIDUAL PLOTS* NOT AVAILABLE 


5.10REMARKS* ***EPOCH REPORT 



TIME OF REPORT* 


PREPARED BY* GAYLE D. BARROW 




5. 

ORBIT DETERMINATION 

report (lunar ellipse) 

D2-100C2C - : 


5.1 

O.D. 

IDENTIFICATION 

NO. 3F82P 


TAPE NO. 


5.2 

EPOCH DAY 52 * 1 

* 33 » 37. 

810 GMT 

”TT EM“ NOT ~ 3FB2F" 
SEQ. NO. 175 




HR 

MIN SEC 

computer b 


5.3 

STATE VECTOR ( SELENOCENTR I C 1950.0) 




X - 

Y - 

573.14158 KM 
1584.0790 KM 

DX 

DY 

1.7200513 KM/SEC 
- * 24047170 KM/SEC 



Z - 

604.89661 KM 

DZ 

-.79902861 KM/SEC 


5.4 

STANDARD DEVIATIONS 


A PRIORI 



X 41.16 M DX .11936 M/S X 

Y 80.18 M DY .12544 M/S Y 

41.16 M 
80.18 M 

DX .1194 M/s 
DY .1254 M/S 



Z 171.4 M DZ .29507 M/S Z 

171.4 M 

DZ .“2951 M/S 


5.5 

CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPH [ C TRUE OFDATE) 




2688.94 KM 
146.440 DEG 

ECC .336025 

INC 20.7947 DEG 

APP 183.467 OtG 

TFP -132.091 SEC 




1785.39 KM 
3592.49 KM 

PALT 47.3001 KM 
AALT 1854.40 KM 

PER 208.539 MIN 

TA 351.894 DEG 



LAT 

1.64520 DEG 

LONG 322. 

103 DEG 



5.6 

LUNAR HARMONICS USED • BOEING 

R-2 



5.7 

DATA 

ARC LENGTH > CT 

HRS 40 1 

MTN 

— z^72'5T3 


5.8 

DATA 

SUMMARY ' 


- 




STA 

NO. 

"data start 

TYPE TIME 

' 5 TOR 

TIME 

NUMBER 

POINTS 

STANDARD 

DEVIATION MEAN 



62 

C3 52/0127 

52/0312 

• 175 ‘ 

.3236 .2888 



62 

12 

CO 5'2T00'52T 

C3 52/0054 

"5TZ/01 13 
52/0113 

18 

20 

724X8 7X7204 

.2327 -.08i5 



12 

CC3 5270124 

52/0643 

Zfl4 

.3630 -.1281 


5.9 

RESIDUAL PLOiS* NOT 

“AVAILABLE 




5.10REMARKS* MAP TIME 

“RE FOR [ TOR 

“SITE rpr- 

■ 



TIME OF REPORT • 


PREPARED BY • GAYLE D. BARROW 








5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 


D 2- 1008204 



LAN 190.101 DEG INC 21.0334 DEG TFP -5176.97 SEC 


RCA T7F3T3B KM FAT! 45.2930 KM PER 208.546 — KIK 

APO 3594.62 KM AALT 1856.53 KM TA 196.594 DEG 




DAY 300 » 05 HR , 57 MIN GMT O.D. ANALYST 







5. 

.ORBIT DETERMINATION REPORT 

( LUNAR 

ELLIPSE) 


D2- !0OfcC-' 

5.1 

0 

.D. IDENTIFICATION NO. 3D81M 


tape NO. 


5.2 

EPOCH DAY 49 ♦ 7 > 32 ' 

25.310 

GMT 

1 i E.M NO . 
SEQ. NO. 

'XUSTM 

176 



MR MIN 

SET - 


XOMPUTER - 

B 

5.3 

STATE VECTOR (SELENOCEN RIC 

1950.0) 




X 

Y 

-535.82794 KM 
-1588,5414 KM 

DX 

DY - 

1.7265619 

.22264457 

KM/SEC 

KM/SEC 



Z 

-610.94112 KM 

DZ - 

.80113502 

KM/SEC 



5.4 5TANDARD DEVIATIONS A PRIORI' 


X 132.6 M DX .09787 M/S X 132.6 M DX .0979 M/S 

Y 27.08 M DY .13382 M/S Y 27.08 M DY .1338 M/S 



62 

C3 

48/2013 

48/2203 

152 

.3178 

. 1270 


-M MM- 




7T5TL 

* _ 16"0l _ 

12 

CC3 

48/2013 

48/2157 

166 

.3645 

-.0342 


5.9 RESIDUAL PLOTS' NOT AVAILABLE 


5.10REMARKS' MAP TIME REPORT FOR SITE *D' 










Vv-JOu* 20-1 


5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 


5.1 0 .D « IDENTIFICATION NO. 3F31M 

5.2 EPOCH DAY 51 » 14 » 25 » 0.000 GMT 


TAPE NO. 
TTEmrOT — 3F8TM 
SEQ. NO. 177 
“COMPUTER B 



LAN 152.964 DEG INC 20.9783 DEG TFP -2719.82 SEC 

“RCA 1T8C7C6 KM PALI 46.3745 KM PER ZUSCEOT MTfT 

APO 3592.77 KM AALT 1854.68 KM TA 243.549 DEG 



STA 

DATA 

start 


NO. 

TYPE 

TIME 

TIME 

62 

CC3 

51/1425 

51/1642 

41 

C3 

51/1425 

51/1557 


POINTS DEVIATION MEAN 


229 .2452 -.0374 

152 


5.9 RESIDUAL PLOTS' NOT AVAILABLE 


5.10REMARKS ' ***EPOCH REPORT 







■no,. ion?L v ^- r 


5. 

ORBIT DETERMINATION REPORT 

(Lunar ellipse) 



5*1 

O.D. IDENTIFICATION NO. 3F81M 

TAPE NO, 


5.2 

EPOCH DAY 52 , 1 * 33 • 

37.810 GMT 

ITEM NO. 3F81M 
SEQ. NO. 177 

• 

HR MTNT 

SE'C ' 

COMPUTER b 


5.3" 

ilAlt vtclOlTTSEroac!. ,TRlCT9TfffT0) 




x -574.46199 KM 
Y -1585.0758 KM 

DX 1.7175732 KM/SEC 

DY -.23978594 KM/SEC 



Z -601.09032 KM 

DZ -.80454695 KM/SEC 


5.4 

~sTan DARD deviations 

A~PRTORT 



X 117.2 M DX .06139 M/S 

Y 28.77 M DY .09745 M/S 

X 117.2 f 
Y 28.77 M 

DX .0614 M/S 
DY .0974 M/S 



Z 82.74 M DZ .12592 M/S 

Z 82.74 M 

D’Z ri259 MTS 


5.5 

CORRESPONDING ORBITAL PARAM 




SMA 2689.05 KM ECC 

LAN 146.686 DEG INC 

.336082 
20.9710 DEG 

APF 183.246 

TFP -133.612 

DEG 

SEC 


RCA 1785.31 KM PALT 

APO 3592.79 KM AALT 

47.2186 KM 
1854.70 KM 

PER 2 0 8 . 5 5”2 

TA 351.801 

“ rtn 

DEG 


LAT 1.77079 DEG LONG 

322.059 DEG 



5.6 

LUNAR HARMONICS USED* BOEING R-2 



5.7 

DATA ARC LENGTH* 11 HRS 

5 MIN 

SOS= T0T57TT 

jt 


5.8 

DATA SUMMART*” 





-STA — DATA STAK7 STOP NUMBER 

NO. TYPE TIME TIME POINTS 

STANDARD 

DEVIATION MEAN 


62 CC3 51/1425 51/1642 229 

.2452 

0374 


T1 C3 517TT25 51/1557 T52 

‘ .3391 -*• 

0612 

5.9 

RESIDUAL PLOTS* NOT AVAILABLE 



5 • lOKEMAR'K'S'* WAP 1 i MET RE PORT 

rOR SI 1 E r F* 




TIME OF REPORT • 


PREPARED BY * GAYLE D. BARROW 









5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 


”'0-? POPS'-" 


5.1 OcDo IDENTIFICATION NO. 1891P TAPE NO. 

rrER - mr - 1B91 p 

5.2 EPOCH DAY 232 , 19 • 45 * 0.000 GMT SEQ. NO. 178 

“HR MIN SEC COMPUTER' B 

~573~l STA“TT~VECTOR Ts~El“E' no <. 'NTR I C 1 9 5 0 o 0 ) 



X 

1280.9480 

KM 


DX 

• 

85293590 

KM/SEC 



Y 

-3090.3800 

KM 


DY 

0 

43428957 

KM/SEC 



2 

-874.15514 

KM 


DZ 

• 

38315684 

KM/SEC 


5. A 

STANDARD DEVIATIONS 




A 

PRIORI 



X 

37.62 M 

DX .02860 M/S 

X 

.0000 M 

DX 

.0000 M/S 



Y 

275.0 M 

DY .05241 M/S 

Y 

.0000 M 

DY 

.0000 M/S 



Z 

924.1 M 

DZ .00600 M/S 

Z 

.0000 M 

DZ 

.0000 M/S 


5.5 

CORRESPONDING 

ORBITAL 

PARAMETERS (SELEN05RAPHTC TRUE OFDATE ) 



2765.35 

KM 

ECC 

.296438 


iKHsra 

184.340 

DEG 



242.473 

DEG 

INC 

12.1496 

DEG 

TFP 

-5021.40 

SEC 


RCA 

1945.59 

KM 

PALT 

207. 

503 

KM 

PER 

217.491 

MIN 


APO 

3585.10 

KM 

AALT 

1847 

.01 

KM 

TA 

204.144 

DEG 


LAT 

5.76063 

DEG 

LONG 

270. 

416 

DEG 




5.6 

LUNAR HARMONICS USED* 

LRC 

10/25/68 





5.7 

DATA ARC LENGTH' 2 

HRS 

0 

MIN 


5CTS= 166772 



5.8 DATA SUMMARY 1 


STA 

NO. 

DATA 

TYPE 

START 

TIME 

STOP 

TIME 

NUMBER 

POINTS 

ST AND7RT5 
DEVIATION 

MEAN 

12 

CC3 

232/1947 

232/2133 

104 

.1117 

.0138 

61 

C3 

232/1945 

232/2058 

71 

.0869 

-.0076 

5.9 RESIDUAL PLOTS' NOi AVAILABLE 

STTUkEMARKS' 

***EP0CH REPORT 





TIME OF REPORT' PREPARED BY' GAYLE D. BARROW 



‘57 ORBTT •DETcRMTNST rOTT'REPXJR T~ ( LUNAR ELL i'R 


D2-iaos2t -j 


"5 .'1 0 . 07 1 DEN T'l hTCSTTo<N~N£r. 1 tiV IP 

J7T~EP?KH DAY 232“T“2T~ D“T““3~6T93T> GMT 

HR MIN SEC 


TAPE NO. 

ITEM NO. 1B91P 
ISTGrriTOT ITS 
COMPUTER 8 


5.3 STATE VECTOR (SELENO^cNTRIC 1950.0) 



X 

884.13001 KM' 

DX 

-1 

.6097223 

KM/SEC 



Y 

“IT/ 576507 KM 

SKIH 

O 





Z 

832.8385 2 KM 

DZ 

■* • 

11835408 

KM/SEC 


5.4 

STANDARD DEVIATIONS 



A 

PRIORI 



X 

32.32 M DX .05202 M/S 

X 

32. 

32 M 

DX 

.0520 M/S 



Y 

161.5 M DY • 04’87T~‘- /S 

Y 

1 61.5 M 

DY~ 

. 0487“M/S 



Z 

271.3 M DZ .39121 M/S 

Z 

271 

.3 M 

DZ 

.3912 M/S 


5.5 

CORRESPONDING ORBITAL PARAMETERS 

(SELENOGRAPHIC TRUE OFDATE ) 


SMA 

2765.77 KM ECC 

.296554 


APF 

184.364 

DEG 


LW 


T2T13T1 - 

i>Hg 

TFP 


SEC 


RCA 

1945.57 KM PA’LT 

207.484 

KM 

PER 

217.541 

MIN 


TART 



er 

“KM 

— nr 

3T4T6T5 “ 

"DEG" 


LAT 

4.32837 DEG LONG 

41.1666 

DEG 




5.6 

LUNAR HARMONICS USED* LRC 

10/25/68 





5.7 

DATA ARC LENGTH' 1 HRS 

12 MIN 


S0S= 166.18 



5.8 DATA SUMMARY' 


sta 

data 

START 

STOP 

NUMBER 

STANDARD 


NO. 

type~ 

TIME 

htre 

PDTnT5“~ 

~DEVI7nT0N"' 

MEA'N 

12 

CC3 


““23272133 

aaiiHKi 

rrrrr 


61 

C3 

232/1945 

232/2058 

71 

.0869 

-.0076 

5.9 RESIDUAL PLOTS* NOT AVAILABLE 

5.10REMARKS' 

MAP TIME REPORT FOR SITE »B» 




T IME"on?EP'Oirp : - - - ■ PR'EFAR'ED _ BY"* CSYUET^ “BARROW 
DAY 301 * 03 HR » 02 MIN GiMJ O.D. ANALYST 














Jj- lUGo-C-l 


5V “ORB'I'T DE TERM IN AT TON REPORT (LUNAR ELLIPSE)' 


5.1 

O.D. IDENTIFICATION NO. 1B92P 


TAPE - NO. 

ITEM NO. 1B92P 


5.2 

EPOCH DAY 232 > 19 * 45 * 0.000 

HR MIN SEC 

GMT~ 

SEQ . No • 1/9 

COMPUTER B 


5.3 

STATE VECTOR ( SELENOCENTR I C 1950.0) 


• 




X 1281.0490 KM DX 

85293451 KM/SEC 




Y -3090.3311 KM DY 

Z -874.14254 KM DZ 

43430810 KM/ SEC 
38314125 KM/SEC 



5.4 

STANDARD DEVIATIONS 

A 

PRIORI 




X 18.28 M DX .01432 M'S X .0000 M 

DX .0000 M/S 




Y 133.5 M DY .02487 M/S Y .0000 M 

Z 445.4 M DZ .00403 M/S Z .0000 M 

DY .0000 M/S 
DZ .0000 M/S 



5.5 

CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPHIC TRUE OFDATE) 



SMA 2765.34 KM ECC .296429 


APF 184.345 

DEG 



LAN 242.473 DEG INC 12.1483 

RCA 1945.61 KM PALT 207.521 

DEG 

KM 

TFP -5021.52 
PER 217.490 

SEC 

MIN 



APO 3585.07 KM AALT 1346.93 

LAT 5.76050 DEG LONG 270.418 

KM 

DEG 

TA 2 04T1T2 

— DTG 


5.6 

LUNAR HARMONICS USED » LRC 10/25/68 





5.7 

DATA ARC LENGTH 1 5 HRS 40 MIN 


SOS= 2978.6 



5.8 

DATA SUMMARY' 






STA DATA START STOP ' NUMBER 

STANDARD 




NO . TYPE T THE T I ME PUT NTS 

DtVIAIlUN f*i L AN 



T2 CC3 2T2T1 947 2WO m 

61 C3 232/1945 232/2058 

z59 

71 

.31/1 ~. 

.2249 

U1U4 

1592 


5.9 

RESIDUAL PLOTS* NOT AVAILABLE 






5 • 1QREMARKS » ***EPOCH REPORT 


TIME OF REPORT * PREPARED BY' GAYCrTD . BAKROW 

DAY 301 , 03 HR . 34 MIN GMT O.D« ANALYST 


28 8 








* 0 2 

- i CCC-0-I 

5~» 

UKDil DC. i tKMi NA l 1 ON RtPOKi 

(LUNAR ELLIPSE) 


5TT 

TTTO 

f lUfWdYH 









ITEM NO. 1B92P 

5.2 

EPOCH DAY 232 , 21 * 0 

* 36. 

930 GMT~ 

S'EQ. NO. 17"? 



HR MIN 

SEC 

COMPUTER B 

' 

5.3 

STATE VECTOR CSELENOCENTRIC 1950.0) 




X 

884.20683 KM 

DX 

-1.6096980 KM/SEC 



Y 

"15 /b.6659 KM 

DY 




z 

832.83593 KM 

DZ 

-.11830880 KM/SEC 


5.4 

STANDARD DEVIATIONS 


A 

PRIORI 

- 


X 

17.10 M DX .02520 M'S 

X 

17.10 M 

DX .0252 M/S 



Y 


Y 

71 .39 M 

EMI 



Z 

128.9 M DZ .19059 M/S 

Z 

128.9 M 

DZ .1906 M/S 


5.5 

CORRESPONDING ORBITAL PARAMETERS ( SEL ENOGRAPH I C TRUE OFDATE ) 


SMA 

2765.77 KM ECC 

.296545 

APF 184.368 

DEG 


TSTT 


IHIEMMtei 




RCA 

1945.59 KM PALT 

207. 

502 KM 

PER 217.540 

MIN 




Kls&U 

o”S"5 KM 


DcU 


LAT 

4.32811 DEG LONG 

41.1647 DEG 



5.6 

LUNAR HARMONICS USED* LRC 

10/25/68 



5.7 

DATA ARC LENGTH* 1 HRS 

12 1 

MIN 

S0S= 2889.1 


5.8 

DATA SUMMARY* 






STA 

DATA START STOP 

NUMBER 

STANDARD 



NO. 

TYPE TIME TIME 

POINTS 

DEVIATION MEAN 


12 

CC3 232/1947 233/0111 

259 

.3171 

0104 


61 

C3 232/1945 232/2058 

71 

.2249 

1592 


5.9 RESIDUAL PLOTS* NOT AVAILABLE 
















5T~ 

0AB IT~ DETERT-ffNAT I ON REPORT TCDTiAR ELLIPSE) 





5.1 

o.d. i otNTrn C aTIon no. 2 B 91 P 

taptt no; 

ITEM NO. 

2B91P 



5.2 

EPOCH DAY 322 » 20*^6 • 

HR MIN 

0.000 GMT 
SEC 

STQT'N’OT 

COMPUTER 

ryo 

B 



5.3 

STATE VECTOR ( SELENOCENTRI C 

1950.0) 






X 3445.4740 KM 

DX .29315459 

KM /SEC 




• 

Y -864.21391 KM 
Z -534.52352 KM 

DY .74728990 

DZ .51207849 

KM/SEC 
KM/ SEC 




5.4 

STANDARD DEVIATIONS 

A PRIORI 





X 11,53 M DX .02177 M S 

X .0000 M DX 

.0000 , 

M/S 




~Y 571.1 M DY T29T46 M/S 

Z 930.0 M DZ .43522 M/S 

Y rO'O'OTm DT 

Z .0000 M DZ 

.OODCTMTS 
.0000 M/S 



5.5 

CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPH I C TRUE 

OFDATE) 




SMA 

2689.34 KM 

ECC 

.336640 


APF 164.653 

DEG 


LAN 

233.824 DEG 

INC 

11.8615 

DEG 

TTF'P 60”6"0T2"9~ 

Sec 


RCA 

1784.00 KM 

PALT 

45.9114 

KM 

PER 208.586 

MIN 


APO 

3594.68 KM 

AALT 

1856.59 

KM 

■i i ■ 

■>WcMB— I 


LAT 

356.292 DEG 

LONG 

215.851 

DEG 



5.6 

LUNAR HARMONICS USED 

' LRC 

10/25/68 




5.7 

DATA 

ARC LENGTH* 3 

HRS 

0 MIN 


SOS= 273.00 


5.8 

DATA 

SUMMARY* 







STA 

DATA START 

STOP NUMBER 

STANDARD 



NO* 

Type time 

~ TIME POTNTS - 

deviation mean 


12 , 

LL3 322/2036 

322/2300 

"2’Z"6 — 

TTTF8 =7 

■Q4T03 — ~ — — " 


61 

C3 322/2037 

322/2144 

130 

.0611 

0300 

5.9 

RESIDUAL PLOTS* NOT 

AVAILABLE 




5.1QREMARKS* ***EPOCH 

REPORT 





c 


I 1Mb OF REPORT' 

DAY 301 , 03 HR » 53 MIN 


PREPARED BY* GAYLE D". BATTR 

GMT O.D. ANALYST 





02 - 100820-1 


5T 


T DE 1 ERMTWATTON' 

REPuRI (LUNAR - ECU Pit J 


5TT 

"OVDT 

1 DEN i iTrCATiO“ 

NOT 2b9TP 

lAr c, NU. 

ITEM NO. 2B91P 

5.2 


t 23' "*"16.600 . GMT" 
MIN SEC 

-T SEcrr^ro. iso 

COMPUTER B 

5.3 

STATE VECTOR l SELENOCENTR I C 1950.0) 




X - 

1726,5954 KM 

DX -.47052863 KM/SEC 



Y 

Z 

381.1888/ KM 
232.42459 KM 

DY -1.533ST8T KM*/CS E C~ 
DZ -1.0493128 KM/SEC 


5.4 

STANDARD DEVIATIONS 

A 

PRIORI 



X 1 

.906 M DX .03497 M/S X 1.906 M 

DX .0350 M/S 



Y 304.9 M DY .56633 M/S Y 304.9 M 
Z 486.4 M DZ .84442 M/S Z 466.4 M 

DY .5663 M/S 

DZ .8444 M/S 


5.5 

CORRESPONDING ORBITAL PARAMETERS < SELENOGRAPHIC TRUE OFDATE ) 


SMA 

2689.54 KM 

ECC .336949 

APF 164.701 

DEG 


"TTATT - 

RCA 

232.613 L)t<J 
1783.30 KM 

1NL J.l»£)b5J D£tJ 

PALT 45.2146 KM 

fpp -17.4"5T5~ 
PER 208.610 

“"SEC" 

MIN 


“AFCT - 

LAT 

35-95TT8 KM 
3.32303 DEG 

LONG 36.7704 DEG 

TA 33"oT97T5~ 

" DEG 

5.6 

LUNAR HARMONICS USED 

' LRC 10/25/68 



5.7 

DATA 

ARC LENGTH* 1 

HRS 44 MIN 

SOS= 272.98 


5.8 

DATA 

SUMMARY* 





sta 

DATA START 

STOP NUMBER 

STANDARD 



~mr~ 

“TYPE TIKE 

TTME PO'I'NTS' 

DEVI A 1 1 UN MEAN 


12 

61 

CC3 322/2036 

C3 322/2037 

TZZTZ3W) ZZ5~ 

322/2144 130 

.1168 

.0611 

G4U3 

0300 

5.9 

RESIDUAL PLOTS’ NOT 

AVAILABLE 



5.10REMARKS* MAP TIME 

REPORT FOR SITE *B 

t 


- 



1 1ME 
DAY : 

ur KErUK } * 

301 , 03 HR * 56 

FKtrAKEu dt 1 
MIN GMT 

ortTCE D. DAKKOW 
O.D. ANALYST 

















32 - I QO 820 - t 


5. 

“ORBTf 

DETERMINATION REPORT (LUNAR ELLIPSE) 




5.1 

O.D. 

IDENTIFICATION NO. 2B92P 

TAPE 

NO. 

2B92P 



ITEM 

NO. 

5.2 

EPOCH 

DAY 322 ♦ 20 » 36“ 5 0.000 GMT 

SEQ «. 

“NO. 

rsT - 



HR MIN SEC 

COMPUTER 

B 

5.3 

STATE 

VECTOR (SELENDCENTRIC 1950.0) 





X 3445.4322 KM DX .29303087 KM/SEC 



A 

Y 

Z 

-868.05190 

-528.27311 

KM 

KM 


DY 

DZ 

• 

• 

74541106 KM/SEC 
51490563 KM/SEC 



5.4 

STANDARD DEVIATIONS 




A 

PRIORI 





X 

2.850 M DX .01288 M/S 

X 

.0000 M 

DX 

.0000 M/S 




Y 

382.9 M DY .19273 M/S 

Y 

. 0”00 0 M~ 

DY 

.0000 M/'S 




Z 

613.7 M DZ .28658 M/S 

Z 

.0000 M 

DZ 

.0000 M/S 



5.5 

CORRESPONDING 

ORBITAL 

. PARAMETERS 

(SELENOGRAPHIC TRUE OFDATE ) 



SMA 

2689.34 

KM 

ECC 

.336629 


APF 

165.479 

DEG 



LAN 

23 2 • 9 8T~ 

D£G~~ 

INC 

12.0170 

UEG” 

TFP 

6060 . 20 

S tc 



RCA 

1784.03 

KM 

PALT 

45.9384 

KM 

PER 

208.585 

MIN 



~APD 

3594.64 

”” KM 


7T856. 

55 

~7CM 

f A 





LAT 

356.408 

DEG 

LONG 

215.833 

DEG 






5.6 LUNAR HARMONICS USED* LRC 10/25/68 



5.7 

DATA 

ARC 

LENGTH* 6 

HRS 10 MIN 

SOS= 1677 

.0 


5.8 

DATA 

SUMMARY* 







STA 

DATA 

START 

STOP 

NUMBER 

STANDARD 




7icrr~ 

~TTPF 

TTTTE 

TIME 

FOTNT5 

DEV I A i I UN 

MEAT) 



TZ 

CC3 

— 1 1 U f III 



.2296 

1 



61 

C3 

322/2037 

322/2144 

130 

.0757 

.0464 


o> 

• 

in 

RESIDUAL 

PLOTS* NOT 

AVAILABLE 





5 • 10REMARKS • 

***EPOCH 

REPORT 





TIME""'0F”REPURT» FREFAKEL) 8 Y * 'GSYTE L ) . BARROW 

DAY 301 , 04 HR » 16 MIN GMT O.D. ANALYST 


rV 




O2~t00°' >n -< - 

-57 — crbu deter mx 7 attott~r-eport rcaTW"R — EirrrF r 5 T) r — ~ rr ~ 

371 '0.D7TUENI I Fl'CAU ON NO. 2B92P TSFE - NOT 

ITEM NO. 2B92P 

372 “EPOCH DA V "322' 7 22 « 23 ' i'6 . 600 GM1 513(37 NOT; TBl 

HR MIN SEC COMPUTER 8 


5.3 STATE VECTOR (SELENOCtNTR IC 1950.0) 


X —1726*5941 KM DX -.47028939 KM/SEC 

Y 33377739 rZT KM 07 -TT5"7CrrE6T KM77EC 

2 229.189X0 KM D2 -1.0547560 KM/SEC 


5.4 STANDARD DEVIATIONS A PRIORI 


X 2.162 M DX .02543 M/S X 2.162 M DX .0254 M/S 

7 203 o 2 M DY 7373T7"'M7 S Y 203.2" M TTY .3752-M7S- 

2 321.6 M DZ .55536 M/S Z 321.6 M DZ .5554 M/S 


5.5 CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPH I C TRUE OFDATE) 


SMA 2689.54 KM ECC .336939 APF 165.526 DEG 

"TTN 23T7777 DtG INC 1270209 DEG TFP -17.5115 5-EU 

RCA 1783.33 KM PALT 45.2411 KM PER 208.609 MIN 

APO 3575775 KM AAL I 785 7763 KM TA 358.921 DEG" 

LAT 3.20120 DEG LONG 36.7492 DEG 


5.6 LUNAR HARMONICS USED' LRC 10/25/68 


5.7 DATA 

ARC 

LENGTH* 1 

HRS 44 

MIN 

SOS= 1676 

.8 

5.8 DATA 

SUMMARY' 





STA 

DATA 

START 

STOP 

NUMBER 

STANDARD 


' ~NU7~ 

TYPE" 

T I ME 

TIME 

PUTTYTS 

TTEVTATTOTr - 

MEAT] 

12 

CL3 

■ Hil l 

M 1 1 H 1 1 II 


72276 

i— 

61 

C3 

322/2037 

322/2144 

130 

.0757 

.0464 

5.9 RESIDUAL 

PLOTS' NOT 

AVAILABLE 




5.10REMARKS ' 

MAP TIME 

REPORT FOR 

SITE ' B ' 




TTOTTJF~REPORT» 

DAY 301 » 04 HR ♦ 19 MIN 


GMT 


O.D. ANALYST 














-H-l gc <: 

CTRBTr“0 _ E T ER RTM A'TTO'i^T R E'P'O RTTCCJNa R^EULTPB E~j 

T7T O.U. I DENT 1 F i CAT I"ON NO. 2D91P r'A'PTTTCT; 

ITEM NO. 2D91P 

1572~EFCCH DAY 3Z6~T~2Z "T 4'5‘ ' CuWO — GWT STQ~N'0'7 TB2 

HR MIN SEC COMPUTER 6 

5.3 STATE VECTOR (SELENOCEM RIC 1950.0) 

X 2598,3160 KM DX -.89412052 KM/SEC 


Y 1409,7504 KM DY .60134660 KM/SE“C 

2 1011.3436 KM DZ .39252980 KM/SEC 


5.4 STANDARD 

DEVIATIONS 




A 

PRIORI 


X 

22.04 

M 

DX .00872 

M/S 

X 

.0000 

M 

DX .0000 M/S 


Y 

172.5 

M 

DY TCTBZeo 

Tf7.^ 

Y 

" ,00077" 

M 

dt rorrocrws 


Z 

186.9 

M 

DZ .10012 

M/S 

Z 

.0000 

M 

DZ .0000 M/S 



5.5 CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPHIC TRUE OFDATE) 


SMA 

2669.04 

KM 

ECC 

.338276 


.APF 

167.317 

DEG 

LAN 

179.061 

DEG 

i 



TFT r_ 


~SEC 

RCA 

1779.40 

KM 

PALT 

41.3097 

KM 

PER 

208.551 

MIN 

7 APU~ 


KM 



KM 

TS — 

Z25.331 


LAT 

6.40124 

DEG 

LONG 

211.144 

DEG 




5.6 LUNAR 

HARMONICS 

USED* 

LRC 

10/25/68 






5.7 DATA ARC LENGTH' 3 HRS 0 MIN 50S= 2094,5 

5.8 DATA SUMMARY* 





■5". ORBIT DETERMINATION- REPORT - ! LUNAR~ELL I PSE ) “ 


O2-]C0S'2‘j~J 


5TT 

U . D . I DEN 1 I F I CA 1 i ON" TT07 2TT9TP 

- 

. APE - NOV 

ITEM NO. 2D91P 


5TT 

"EPOCH DA T 3 26 » 23 

HR 

g: j—r 
MIN 

T3TTZU GMT 
SEC 

btU. NU« lb2 
COMPUTER B 


5.3 

STATE VECTOR ( SELENOCENTRI C 

: 1950.0) 





X -1789.3698 KM 


DX 

-.07396460 KM/SEC 




T = T.980'Z5"6'3 KM 
Z -40.333469 KM 


DY 

DZ 

=TT5TcOS r 53 KM7EEC 
-1.0770220 KM/SEC 



5.4 

STANDARD DEVIATIONS 



A PRIORI 




X 1.367 M DX .02404 M/S 

X 

1.367 M 

DX .0240 M/S 




T 20.81 M DY .16327 M/S - 

Z 18.93 M DZ .23786 M/S 

Y 

Z 

2Uo8i M 
18.93 M 

TTY 7TST3 - M7 S - 
DZ .2379 M/S 



5.5 

CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPH I C TRUE OFDATE ) 



SMA 2690.18 KM 

ECC 

.336673 

APF 167.375 

DEG 


’ 

LAN IT8T4TZ DFG 

RCA 1779.09 KM 

TNT 

PALT 

T1T92T7 DEG 
41.0017 KM 

TTP 2U3.U60 

PER 208.684 

BhC 

MIN 



A"F0 J60T7Z8 KM 

LAT .023823 DEG 

■ffATi 

LONG 

TEST 

358. 

719 KM 
359 DEG 

~TA 12.5098 

DtG 


5.6 

LUNAR HARMONICS USED • 

LRC 

10/25/68 




u> 

. 

-j 

DATA ARC LENGTH* 0 

HRS 

59 1 

MIN 

SOS= 2094.5 


* 

5.8 

DATA SUMMARY* 








STA DATA START 

STOP 

NUMBER 

STANDARD 




NO. TYPE TIME 

TIME 

POINTS -- 

DEVIATION MEAN 



T2 CC3 TZETTT5T 

61 C3 326/2250 

3T7701W 

327/0109 

113 

131 

.3111 

.2898 

0676 

0327 


5.9 

RESIDUAL PLOTS' NOT 

AVAILABLE 





5. 10REMARKS » MAP TIME 

REPORT 

FOR 

SITE * D * 





TIME OF' RhPOR f < PREPARED BY' GAYLE 'D'* - BARROW 

DAY 301 » 04 HR , 34 MIN GMT O.D. ANALYST 







4 

V» 

“OR 81 T DETERMTN ATTOTTE EFO'R Til UITaE ELL I PSE) 



5 _ r 

Tr.DV 'IDtNTTPTCATT ON NO.""2D'9'2P 

" 1 APE" 
ITEM 

"NO'. - ' 

NO. 2D92P 

5 • 2 

EPOCH “DAY 326 * 22 • 43 * 0.000 GMT 

HR MIN SEC 

SEQ. NO. IE3 
COMPUTER B 


5.3 STATE VECTOR (SELENOCENTRIC 1950.0) 



X 

2598.8351 KM 


DX 

-.89396948 KM/SEC 



Y 

1405.7867 KM 


DY 

.59994945 KM/SEC 



Z 

1016.1708 KM 


DZ 

.39484993 KM/SEC 


5.4 

STANDARD DEVIATIONS 



A 

PRIORI 



X 

17.68 M DX .00704 MS 

X 

.0000 M 

DX .0000 M/S 

•» 


Y 


Y 

.0000 M 

BY .0000 M7S 



Z 


Z 

.0000 M 

DZ .0000 M/S 


5.5 

CORRESPONDING ORBITAL PARAMETERS 

(SELENOGRAPHIC TRUE OFDATE ) 


SMA 

2689.17 KM 

ECC 

.338320 

APF 167.306 

DEG 


LAN 

179.060 DEG 

INC 

12.1378 DEG 

TFP -35 3 OWV 

“SEC 


RCA 

1779.37 KM 

PALT 

41.2814 KM 

PER 208.566 

MIN 


APO 

3598.97 KM 

AALT 


88 KM 

IA 225.329 

“BEG 


LAT 

6.51082 DEG 

LONG 

211.109 DEG 



5.6 

LUNAR HARMONICS USED * 

LRC 

10/25/68 



5.7 

DATA ARC LENGTH* 6 

HRS 

10 MIN 

SOS= 21139 


5.8 

DATA SUMMARY* 







STA 

DATA START 

STOP 

NUMBER 

STANDARD 



“NOT 

“'TYPE [TO 

TIME 

POINTS 

DEVIATION Ml-ATN 


12 


■TlffTll 

22V 

• 6 116 



61 

C3 326/2250 

327/0109 

131 

.5223 

2181 

5.9 

RESIDUAL PLOTS' NOT 

AVAILABLE 




5. 10REMARKS * ***EPOCH 

REPORT 






TrWE~QF~R EPOTCP PR EFATOTT G'ATtTE - D'.“8ARR0W 

DAY 301 , 04 HR » 50 MIN GMT Q.D. ANALYST 


90 ;': 

rr c - / ’« 

















5T~ 

~OK8TT~IJET ERMTi’TOT r OTr 

REPORT 

(LUNAR ELLIPSE 



5 « 1 

0 . D e 

I DhN T I r i CAT I ON 

NO. 2D9ZP 


lAHt NO. 

ITEM NO. 2D92P 

5.2 


» 47 
MIN 

* 13.720 OMT 

SEC 


5EOT~N07 T83 
COMPUTER B 

5.3 

STATE VECTOR ( SELENOCENTR I C 1950.0) 




X - 

1789,3390 KM 


DX -.07456499 

KM/SEC 


Y - 
Z - 

7.3730852 KM 
39.904200 KM 


DY -1.5/41479 
DZ -1.0828454 

“TCM7SEC 

KM/SEC 

5.4 

STANDARD deviations 


A PRIORI 


X . 

9-724 M DX .01924 f' 'S 

X .9724 M 

DX 

.0192 M/S 


Y 15.24 M DY .13122 MTS 

Z 16.99 M DZ .18954 M/S 

Y r5T2‘4"M 

Z 16.99 M 

DT 

DZ 

i'1'312 MTS 

.1895 M/S 

5.5 

CORRESPONDING ORBITAL PARAMETERS { SELENOGRAPHIC TRUE OFDATE ) 


SMA 

2690.32 KM 

ECC 

.338716 

APF 167.363 DEG 


"’LAN 

RCA 

1 /a .4 1 1 Dfct) 
1779,07 KM 

“TNC 

PALT 

"12.1 355 DEG " 

40.9766 KM 

"TFP 202.8T2 SEC 

PER 208.700 MIN 

i 

“APO 

LAT 

3bUi . 5 ( KFI 
.029122 DEG 

AAL 7 
LONG 

1963.4b KM 
358.336 DEG 

T7T 

12.4988 DEG 

5.6 

LUNAR HARMONICS USED* LRC 

10/25/68 



5.7 

DATA 

ARC LENGTH* 0 

HRS 

59 MIN 

S0S= 21114 

5.8 

DATA 

SUMMARY* 






sta 

DATA START 

STOP NUMBER 

STANDARD 


“NO. 

"TYPE TTME 

TTME PUTNT5 

V 

DEV1AI ION ~ME7TN 


12 

61 

CCS 326/2252 

C3 326/2250 

327T04T9 2“Z9 

327/0109 131 


•all b -.0990 

.5223 -.2181 

5.9 

RESIDUAL PLOTS' NOT 

AVAILABLE 




5.10REMARKS* MAP TIME REPORT FOR SITE *D» 






MC0320~t 


ij j. i i 


m T" D‘E T ERMTRatTO N - R ep or t“tl ura ft ELLTPsET 


'5T2~ etfoxfi DT^Y sr - , rT-nn urcrocr" 

HR MIN SEC 


5.3 STATE VECTOR ( SELENOCENTR I C 1950.0) 


tafe "N'o; 

ITEM NOo 3D 91P 

SEO * NO o 1 8 A 
COMPUTER B 


X 

-495.03998 

KM 

DX 

-.89477494 

KM/SEC 

Y 

2970.3749 

KM 

DY 

-.431499“B6 

KM/SEC 

Z 

1723.0195 

KM 

DZ 

.12630056 

KM/SEC 


5. A STANDARD DEVIATIONS A PRIORI 


X 112.2 M DX .15021 M, X .0000 M DX .0000 M/S 

iW0'C~M D7 TO'C^MFS 

.0000 M DZ .0000 M/S 


5.5 CORRESPONDING ORBITAL PARAMETERS ( SEL ENOGRAPHI C TRUE OFDATE) 




A 2688.72 KM 

ECC 

.337020 

APF 

181.105 

DEG 

7) 184.365 DEG 

Tfrc 

— 2*0TT(T03 DEG - 

TFF - 

-48*54.58 

~ SEC 

:A 1782.57 KM 

PALT 

44.4767 - KM 

PER 

208.514 

MIN 




LAT 7.88795 DEG LONG 205.874 DEG 


5.6 LUNAR HARMONICS USED' LRC 10/25/68 


5.7 DATA ARC LENGTH* 3 HRS 0 MIN 


5.8 DATA SUMMARY* 


SO S= 986.65 


STA DATA 


NO. TYPE 


START 


TIME 


STOP 


T I 
T9TCTST2 


NUMBER STANDARD 




IHVICIM 



5.9 RESIDUAL PLOTS' NOT AVAILABLE 


5.10REMARKS* ***EP0CH REPORT 



DAY 301 ♦ 06 HR , 14 MIN GMT 


7AYCE“L . ~BERRO> 
O.D. ANALYST 













5. ORBIT DE TERMINATION "REPORT C LUNAR ELLIPSE) 

5.1 O.D. I DEN T I r i CAT I ON NO."'3'DyTP I APE ' NO. 

ITEM NO. 3D91P 

5.2 EPOCH D7\Y 49T 7 ' 32 ' -Z5T3TCF — GM1 S'EQ'i NU"i E8A 

HR MIN SEC COMPUTER B 


5.3 STATE VECTOR ( SELENOCENTR I C 1950.0) 


X -535.43656 KM DX 1.7306770 KM/SEC 

Y -1586.8395 KM D'Y — ^TZZTZZUZB KM/SEC 

Z -609.95634 KM .. DZ -.79130784 KM/SEC 


5.4 STANDARD DEVIATIONS * A PRIORI 


X 83.72 M DX .30036 M/S X 83.72 M DX .3004 M/S 

Y 1'3.26 M DY .55290 M/3 Y T3TT5~M D'Y 75?Z9~M7S 

Z 107.2 M DZ .81382 M/S Z 107.2 M DZ .8138 M/S 


5.5 CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPH IC TRUE OFDATE ) 


SMA 

2689.87 

KM 

ECC 

.337487 


APF 

181.141 

DEG 

LAN 

183.633 


muum 

~2'Crr6'9B2“ 

DEG 

ITF - 

-89.143 I 

SEC 

RCA 

1782.07 

KM 

PALT 

43.9799 

KM 

PER 

208.647 

MIN 

APO 

LAT 

— 359/. 66 
1.53697 

KM 

DEG 

AALT 

LONG 

T8b9.br' 

359.561 

KM 

DEG 

TA 


DEG 


5.6 LUNAR HARMONICS USED * LRC 10/25/68 


5.7 DATA 

ARC LENGTH* 1 

HRS 16 

MIN 

S0S= 986. 

11 

5.8 DATA 

SUMMARY* 






sta 

DATA 

START 

STOP 

NUMBER 

STANDARD 


N~0~i 

TYPE ‘ 

TIME 

TTME 

POINTS ” 

DEVIATION - 

MEAT! 

41 

— C3 

"W06T4 

49T06'5'2' 

3-9 

TTTVI 

-.0793 

41 

CC3 

49/0705 

49/0834 

181 

.2617 

-.1138 

12 

C3 



4 

7CF2"6"3 

0 U 8 36 

12 

CC3 

49/0613 

49/0659 

43 

.1859 

-.0529 


5.9 RESIDUAL PLOTS' NOT AVAILABLE 

5 » 10REMARKS * MAP TIME REPORT FOR SITE » D« 


TIME 'OF REPOK ! r — P'REP r A"R'ED — BY* GAYLE D. BARROST 

DAY 301 » 06 HR » 16 MIN GMT O.D. ANALYST 















y; OTTeTT - UETERMTNAT TON" “R E P'GR T“(TU N aR^ECl fP'S'D' 


57T 

U7D 




TAPE” NOT - 
ITEM NO. 3D92P 

5.2 


6 ' 13 * 07WG 

“GMT - 





HR MIN SEC 


COMPUTER B 


5.3 

STATE VECTOR 

(SELENOCENTRIC 1950 

.0} 





X 

-493.40974 

KM DX 

— • 

8918703* KM/SEC 



Y 

2961.4340 

KM ■ DY 

• • 

43577623 KM/SEC 



Z 

1739.0247 

KM DZ 

• 

13185122 KM/SEC 


5.4 

STANDARD DEVIATIONS 


A 

PRIORI' 



X 

38.59 M 

DX .05313 M/S X 

.0000 M 

DX .0000 M/S 



Y 

161.9 M 

DY .07727 M/S Y 

.0000 M 

DY .0000 M?S 



Z 

285.7 M 

DZ .10416 M/S Z 

.0000 M 

DZ .0000 M/S 


5.5 

CORRESPONDING 

ORBITAL PARAMETERS 

(SELENOGRAPHIC TRUE OFDATE ) 



2688.78 

KM ECC .337032 


APF 181.391 

DEG 


LAN 

184.140 

DEG HTC 21.2646 



~src~ 


RCA 

1782.58 

KM PALT 44.4878 

KM 

PER 208.521 

MIN 


wm 

■ 1 IT 1 II 1 

KTT AALT 18557 

£!*■ 

KM 

MdlftWIlirVCL'K 

|>Hf 


LAT 

8.19076 

DEG LONG 205.847 

DEG 



5.6 

LUNAR HARMONICS USED ' LRC 10/25/68 



X 

5.7 

DATA ARC LENGTH* 6 HRS 10 MIN 


SOS= 22068 


5.8 

DATA SUMMARY* 

- 


* 




STA 

DATA 

START STOP 

NUMBER 

STANDARD 



HO* TYPE TTME TTME PUTTCT5 DEV I7TT I OF““WA'N 


41 

41 

C3 

CC3 

49/ 061 4 
49/0705 

4WTT632 

49/1203 

^9 

412 

.6288 

.9160 

-.7548 

-.0397 

12 

C3 

^4970706 

49/0 /09 

4 

DJT6T 

~=T77Sy9 

12 

CC3 

49/0613 

49/0659 

43 

.7675 

-.2398 

5.9 RESIDUAL PLOTS* NOT AVAILABLE 

' 



5.10REMARKS* 

***EPOCH REPORT 





TIME UF R'EPOR'I * PREPARED - _ 6T* GAYLE "D . BAR ROW 

DAY 301 , 06 HR » 32 MI N GMT O.D. ANALYST 


300 











I 


I 


5.1 O o D . 


IUt’NT'J FT CAT 




'3092 P" 


5\ 2 EPOCH “ DAY ~49 


_ r - r - 3Z - r 

HR MIN 


Z573T0 

SEC 


"GIT 


T ArE - NUo 

ITEM NO. 3D92P 

■SEQvnvcr. TS3 — 

COMPUTER B 


5.3 STATE VECTOR < SELENOCENTR IC 1950.0) 




X - 

534.02546 KM 


DX 1 

.7250155 KM/SEC 




Y * - 
2 - 

1588 e 6098 KM “ 

611.83822 KM 


DY 

D2 -. 

21715187' KM/SEC " “ 
80640315 KM/SEC 



5.4 

STANDARD DEVIATIONS 



A 

PRIORI 




X 30.06 M DX .10563 M/S 

X 30. 

06 M 

DX ,1056 M/S 




T 3V5"6 2" M TTY .T89&3 "M? ^ 

2 33.42 M D2 .27649 M/S 

r 3v^6ir^r 
Z 33.42 M 

— dy — mtst 

DZ .2765 M/S 



5.5 

CORRESPONDING ORBITAL 

. PARAMETERS (SELENOGRAPHIC TRUE OFDATE ) 



SMA 

2689.93 KM 

ECC 

.337500 


APF 181.428 

DEG 



TAN - 

RCA 

1832409 DEG 
1782.08 KM 

TNG 

PALT 

2T.2623 ~ 
43.9890 

DEG' 

KM 

TFP -8'9".T2‘ers~ 
PER 208.654 

StC 

MIN 



"APO" 

LAT 

T5V777B KM 
1.47744 DEG 

AAGT 

LONG 

185y.69 

359.608 

' KM " 
DEG 

TA 354.495 

D bO 


5.6 

LUNAR HARMONICS USED* 

LRC 

10/25/68 





5.7 

DATA 

ARC LENGTH* 1 

HRS 

16 MIN 


SOS= 22048 



5.8 DATA SUMMARY* 


STA 

DATA 

START 

STOP 

“ i' 

NUMBER 

STANDARD 


ND2~ 

"~TYPE 

TIME 

TTME 

PDTNTS 

DFVTATTUN 

MEAT 

41 

L3 

4y/U6l4 


39 

♦ 6Z8S 

=TT64'8 

41 

CC3 

49/0705 

49/1203 

412 

.9160 

-.0397 

12 

C3 



“4 

TTTT61 

'^•T.T539 

12 

CC3 

49/0613 

49/0659 

43 

> 

.7675 

.-.2398 

5.9 RESIDUAL PLOTS'* NOT AVAILABLE 



j 


5 • 10REMARKS • MAP TIME REPORT FOR SITE *D' 


TIME OF RtPUKT* PRETG4RED~0T ’ GAYCh _ D« ,ARRW 

DAY 301 9 06 HR , 35 MIN GMT O.D. ANALYST 









ORB IT ' OFT I E R MTNX TTONEePOR T (WNaR EEL I P S E ) 


oo-inne r, (' * 


5 


5.1 0*0. IDENTIFICATION NO. 2f9lP 

5.2 EPOCH DAY 329 , 6 "' "50~ OTOOO GMT 

HR MIN SEC 


Tape no. " 

ITEM NO. 2F91P 
SETQ. NOT rS6 
COMPUTER B 


5.3 STATE VECTOR (SELENOCENTRIC 1950.0) 



X 

497.88651 

KM 


DX 

-1 

.4923542 KM/SEC 




Y 

1942.2242 

KM 


DY 

^ * • 

12939110 KM/SEC 




Z 

1322.2630 

KM 


DZ 

“ • 

12492001 KM/SEC 



5.4 

STANDARD DEVIATIONS 




A 

PRIORI 





X 

92.12 M 

DX .01122 M/S 

X 

.0000 M 

DX . 

0000 M/s 




Y 

344.2 M 

DY .05208 M/S 

Y 

.0000TT 

DY . 

00 60 M7S 




Z 

474.5 M 

DZ .19389 M/S 

Z 

.0000 M 

DZ . 

0000 M/S 



5.5 

CORRESPONDING 

ORBITAL 

. PARAMETERS 

(SELE NOGRAPHIC 

TRUE OFDATE ) 



SMA 

2689.29 

KM ' 

ECC 

.336754 


APF 

169.554 

DEG 



LAN 

146. 88V 


TNTC 

T 1.62 32 “ 


TFP 


— S'EC 



RCA 

1783.66 

KM 

PALT 

45.5704 

KM 

PER 

208.580 

MIN 




M TTTT11 

KM 

AALT 

1856. 

82 

~JCM 

~ TA 

268. /63 

DEG 



lat 

11.3792 

DEG 

LONG 

224.968 

DEG 





5.6 

LUNAR HARMONICS USED* 

LRC 

10/25/68 






5.7 

DATA ARC LENGTH* 3 

HRS . 

0 MIN 


sos= 

3490.1 




5.8 DATA SUMMARY* 


STA 

DATA 

START 

STOP 

NUMBER 

STANDARD 


Ncrr - 

TYPE - 

TIME 

TIME 

POINTS 

D'EV I A TTON 

MEAN 

41 

C3 






12 

CC3 

329/0650 

329/0916 

190 

.3809 

.0562 

5.9 RESIDUAL PLOTS* NOT AVAILABLE 

5. 10REMARKS * 

***EPOCH REPORT 





TIME OF REPORT* PREPARED" BY* OXYLE U. BARROW 

DAY 301 , 05 HR , 07 MIN GMT O.D. ANALYST 








Pi-SIOrK * 


5^r~ 





5.1 

O.D. 

I UtN 1 i r 1 CA i 1 u. i NO. 2F91P 

I AH t NU. 

ITEM NO. 

2F91P 

5*2 


DAY'" 329 » 1 « ZI * T5TTE0 — GM1 

HR MIN SEC 

~SEQT~NO. 

COMPUTER 

~TtT6 

B 

5.3 

STATE 

VECTOR (SELENOCcNTRlC 1950.0) 




X 

-1760.5457 

KM 

DX 

-.31690170 

KM/SEC 

Y 


KM 

DT~ 

- r."5"6'3TT5’97~‘ 

~KM7SEC 

Z 

127.21922 

KM 

DZ 

-1.0627704 

KM/SEC 


5.4 STANDARD DEVIATIONS A PRIORI 



X 4. 

995 M 

DX « 07542 M/S 

X 4.995 M 

DX .0754 M/S 



T 1 3 6. o M 
Z 345.6 M 

DY "72'8285 'f /5” 
DZ .39403 M/S 

r rjb 
Z 345 

Tt>M 
.6 M 

DY VZ8'Z8~K7S~ 

DZ .3940 M/S 


5.5 

CORRESPONDING 

ORBITAL 

. PARAMETERS (SELENOGRAPHIC TRUE OFDATE) 


SMA 

2689.56 

KM 

ECC 

.336963 


APF 169.610 

DEG 


LAN 

RCA 

146 . 5bZ 
1783.28 

Dt(j 

KM 

Tire 

PALT 

TTT6T0T 

45.1884 

DEG ' 
KM 

TFT "2‘5~.9619 — 
PER 208.612 

SEC 

MIN 


"TfPU 

LAT 

s5yb • 84 
1.76544 

KTA 

DEG 

AALl 

LONG 

317.949 

TCM 

DEG 

TA 1. 59910 ' 

TrE'G 

5.6 

LUNAR 

HARMONICS USED* 

LRC 

10/25/68 




5.7 

DATA 

ARC LENGTH' 0 

HRS 

28 MIN 


SOS= 3487.1 



5.8 DATA SUMMARY t 


STA 

DATA 

START 

STOP 

NUMBER 

STANDARD 


NO. 

TYPE 

TIME 

TWE 

“POINTS 

D E V T ATTCJN 

WEAN 

41 

C3 




7T6T7 


12 

CC3 

329/0650 

329/0916 

190 

.3809 

.0562 


5.9 RESIDUAL PLOTS' NOT AVAILABLE 


5. 10REMARKS » MAP TIME REPORT FOR SITE «F» 


TTHTUF R“EP‘OTTP PREPARED BY' GATYLE D. BA'RROTT 

DAY 301 ♦ 05 HR , -10 MIN GMT O.D. ANALYST 









1 00820 - f 


57 OTTBITHD'ETT EfTMTI^tTORPRIE’P'OR'T - fGjft ATT” E'LLTPS E ) 

57T~07ir. “TO ffft'T I>1 CA 7 I Oft NO. ' ZF92P TAFE“N07 


ITEM NO, 2F92P 


572“ 

TPtf'Cfl BAY - 3TT9 » 

50 • 

otouo cm 

5EQ7 N07 

T87 



HR 

MIN 

SEC 

COMPUTER S 

5.3 

STATE VECTOR 

(SELENOCENTRIC 

1950 

.0) 




X 499.40182 

KM 


DX 

-1.4925383 

KM/SEC 



Y 1936.5785 

KM 


DY 

-.13028617 

KM/SEC 



Z 1329.9874 

KM 


DZ 

-.12170464 

KM/SEC 


5.4 

STANDARD DEVIATIONS 



A PRIORI 



X 24.26 M 

DX .00279 

r 's 

X 

.0000 M DX 

.0000 

M/S 


Y 86.94 M 

DY .01482 

M/S 

Y 

.0000 M DY 

.0000 

M/S 


Z 118.3 M 

DZ .05141 

M/S 

Z 

.0000 M 

.0000 

M/S 


5,5 CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPHI C TRUE OFDATE) 


SMA 2689.32 KM ECC .336764 APF 168.780 DEG 

LAN 147.637 DEG INC 11.8884 DEG TFP -1849.18 SEC 

RCA 1783.65 KM PALT 45.5647 KM PER 208.584 MIN 

APO 3594.99 KM AALT 1856.90 KM TA 268.763 DEG 

LAT 11.6045 DEG LONG 224.916 DEG 


5.6 LUNAR HARMONICS USED * LRC 10/25/68 


5.7 

DATA 

ARC 

LENGTH' 6 

HRS 10 

MIN 

S0S= 8618 

.2 

5,8 

DATA 

SUMMARY' 





• 

STA 

DATA 

START 

STOP 

NUMBER 

STANDARD 



NOT - 

TYPE' 

TIME 

TTRF 

PUTNT5 

BEV ITCTTOTT" 

MEAN 


4i 

C3 

m mini 


i MBI.1I. X 

74175”' 



41 

CC3 

329/1023 

329/1247 

197 

.4614 

-.0019 


12 

" ' CC3 

329/0650 

“3 29/ 09 IT 

m — 

~'4T8'9 

“7 0'2 8 2 


57'9 ”RE61 DITAC FL'OTS * NOT AVATITABTF 


5 . lOREMARK'S - ' #WEPXTCH' REPOR I 


TIME OF REPORT' 


PREPARED BY* GAYLE D. BARROW 










\ 

• D0P2O-4 

5 . 

UKts 1 1 pc | CKMi (NA f I ON REPORT 

[ LUNAR EOLIKSE7 



5.1 

0*0. TDcNTTTTCATIO;. NO. ZT7ZV 


TAFtiWV 

ITEM NO. 2F92P 

572" 

EP OCH DAY 3 29 « 7' 2T 

HR MIN 

* 15.180 GMT 
SEC 


SEOrm 07 T87 

COMPUTER B 

5.3 

STATE VECTOR (SELENOCENTRIC 1950.0) 

- 




X -1760.4591 KM 

DX -.31813011 

KM/SEC 



"7 2'5276'462'6 XM~ 

Z 132.91242 KM 

DY -l.'5'59DT8-8- 
DZ -1.0691961 

“KM7SEC 

KM/SEC 


5.4 

STANDARD DEVIATIONS 

A 

PRIORI 



X 1.861 M DX .01969 M/S 

X 1.861 M 

DX 

.0197 M/S 



Y 36.54M UY .Ufi4“4 M/ * 

Z 89.91 M DZ .09845 M/S 

Y 3'5T5'4 M~ 

Z 89.91 M 

DY 

DZ 

• _ 0714'"M/S 
.0985 M/S 


5.5 

CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPHI C TRUE OFDATE) 


SMA 2689.60 KM ECC 

.336971 

APF 168.835 

DEG 


“CAN PT773T0 D"CG HTC 

RCA 1783.28 KM PALT 

ttvs95t ■ peg 

45.1899 KM 

TFP 2 5 .96B9 

PER 208.616 

C“ 

MIN 


~KPO 3596.91 KM AATTi 

LAT 1.96278 DEG LONG 

TF5 7782 CM — 

317.947 DEG 

TA 

rrsws^r - 

~DCG 

5.6 

LUNAR HARMONICS USED » LRC 

10/25/68 




5.7 

DATA ARC LENGTH 1 0 HRS 

28 MIN 

S0S= 8617.4 



5.8 DATA SUMMARY * 



5 • 10REMARKS ' MAP TIME REPORT 


“FT 







PiH0032Q-i 


5. 

ORBIT DETERMINATION 

REPORT 

(LUNAR ELLIPSES 


5.1 

O.D. IDENTIFICATION 

NO. 3F91P 


TAPE NO. 

ITEM NO. 3F91P 

5.2 

EPOCH DAY 52 » 0 

HR 

* 50 
MIN 

• 0.000 
SEC 

GMT 

SEQ. NOT 18B 
COMPUTER B 

5.3 

STATE VECTOR ( SELE NOCENTR I C 1950.0) 





X -2071.5079 KM 


DX -. 

40445824 KM/SEC 



Y 1232.1142 KM 

Z 1458.1766 KM 


DY -1 

DZ -. 

.1407920 KM/SEC 
43826780 KM/SEC 


5. A 

STANDARD DEVIATIONS 



A 

PRIORI 



X 323.2 M DX .06458 M, S 

X .0000 M 

DX .0000 M/S 



“Y 299.5 M DY .123 24 M/S 

Z 719.3 M DZ .26410 M/S 

Y .O"000 M 
Z .0000 M 

DY TOO 00 M/S 
DZ .0000 M/S 


5.5 

CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPHIC TRUE OFDATE) 


SMA 2688.36 KM 

ECC 

.335846 


APF 183.414 

DEG 


LAN 146.891 DEG 

RCA 1785.49 KM 

INC 

PALT 

20.8499 

47.3984 

DEG 

KM 

TFP -2749.93 
PER 208.472 

SEC 

MIN 


"XPO 3591.25 Kffl 

LAT 19.0132 DEG 

A ATT” 
LONG 

"TB537T3 

211.682 

TM 

DEG 

T A 242.840 

UEG 

5.6 

LUNAR HARMONICS USED 

* LRC 

10/25/68 




5.7 

DATA ARC LENGTH* 3 

HRS 

0 MIN 


SO S= 4725.3 


5.8 

DATA SUMMARY* 







STA DATA START 

STOP NUMBER 

' STANDARD 



"NOT TYPE TTW£~ 

TOTE POINTS 

DEVIATION MEAN 


7T2. C3 5Z70T27 527U3T2 TT5 73T3V 7TT55 


62 

CC3 

52/0052 

52/0113 

18 

.4584 

.00 84 

12 

C3 

52/0054 

52/0113 

20 

.4288 

-.0426 

12 

CC3 

52/0124 

52/0313 

193 

.3324 

-.1372 

5.9 RESIDUAL PLOTS* NOT AVAILABLE 

5 . 10REMARKS * 

***EPOCH REPORT 





?- r wr*crT5SP0RT* gote - ^ - crzzzzi 

DAY 300 » 07 HR , 28 MIN GMT O.D. ANALYST 













02- 


5. 

0K6T1 DC. | ckM l NAT I Uls KcrUKT 

lOJNAK EL LIP 6 ED 




5*1 

0 . D. IDtNT I r I CAT i ON N4DT7F9TP — 

i APc "No. 

ITEM NO. 3F91P 


5.2 

E POCH Day 52 , 1 ' 3 T~ 

HR MIN 

T 3 / . 8T0 G'MT — 

SEC 

STTQT NOT ra'8 
COMPUTER B 


5.3 

STATE VECTOR < SELENOCENTRIC 1950.0) 





X -572.97073 KM 

DX 1.7193873 

KM/SEC 

' 



7 =T5'^ z f73 OAT KM 

2 -604.60323 KM 

DY 8 57T9 - 

DZ -.80067052 

TMTSTTC 

.KM/SEC 



5.4 

STANDARD DEVIATIONS 

A PRIORI 




X 86.47 M DX .27027 M, S 

X 86.47 M DX 

.2703 M/S 




7 173.6 M OY « 2*8343 MTS’ 

Z 373.2 M DZ .66654 M/S 

”7 IJ7VF~n DY 

Z 373.2 M DZ 

r2T37WS“ 
.6665 M/S 



5.5 

CORRESPONDING ORBITAL PARAMETERS' { SELENOGRAPHI C TRUE OFDATE) 



SMA 2689.22 KM ECC 

.336062 APF 183.412 

DEG 



T7N IT46T464 D’ETG I7TC 

RCA 1785.47 KM PALT 

7U78'5'0"9 DEG TFP -131. 522“ 

47.3841 KM PER 208.572 

stc 

MIN 



7TF0 3592. y 6 KM A70TI 

LAT 1.65649 DEG LONG 

1854 .87 Kfi nr 

322.109 DEG 

351. y30 

1 TEG 


5.6 

LUNAR HARMONICS USED * LRC 

10/25/68 




* 5.7 

DATA ARC LENGTH* 0 HRS 

40 MIN SOS= 4725.1 



• 

00 

DATA SUMMARY* 





STA 

DATA 

START • 

STOP 

NUMBER 

STANDARD 


NO. 

TYPE 

TIME 

TIME 

POINTS 

"TJEVTATTKJN" 

ME'A'N 

62 

C3 

52/0127 

52/0312 

175 

.3139 


62 

CC3 

52/0052 

52/0113 

18 

.4584 

.0084 

12 

C3 

52/0054 

52/0113 

20 

' 1— r-M »T » ^ 


12 

CC3 

52/0124 

52/0313 

198 

.3324 

-.1372 


5.9 RESIDUAL PLOTS * NOT AVAILABLE 

5 • 10REMARKS 1 MAP TIME REPORT FOR SITE *F* 








02 * 100 ^ 1-1 

’57 ORB'I 1 DETERMTNaT r 0"N' ~R E P 0 R T^T L U N A R — E Q-TP S’E ’} ‘ 



5.1 

“07U7 

IDENTIFICATION^ 

N0r”3F92P 


rAT r E — N'07 
I TEM NO. 3F92P 


5.2 

EPOCH DAY 52 , U 

• 50 * 0.000 GMT 

SEQ. NO. 

189 




HR 

MIN SEC 

COMPUTER 

B 


5.3 

STATE VECTOR { SELE NOCENTR I C 1950‘.0) 





X - 

2078.4444 KM 

DX 

-.40595683 KM/SEC 




Y 

1239.0097 KM 

DY 

-1.1379357 KM/SEC 




Z 

1442.3707 KM 

DZ 

-.44423926 KM/SEC 



5.4 

STANDARD DEVIATIONS 


A 

PRIORI 




X 136.3 M DX .02705 M, S X 

.0000 M 

DX .0000 

M/S 



~Y 126 • 8 M DY .05577 M/S Y 

TcfOOO M 

DY .OOO’O 

TT 73 



Z 306.4 M DZ .11853 M/S Z 

.0000 M 

DZ .0000 

M/S 


5.5 

CORRESPONDING ORBITAL PARAMETERS 

(SELENOGRAPHIC TRUE 

OFDATE ) 



SMA 

2688.32 KM 

ECC .335876 

APF 184. 

154 DEG 



LAN 

146.138 DEG 

INC 20.3250 DEG 

TFP -2749’ 

,88 SEC 



RCA 

1785.38 KM 

PALT 47.2895 KM 

PER 208. 

467 MIN 



APO 

3591.26 KM 

AALT 1853. 

17 KM 

TA 2427 

BT6 D“EG 



LAT 

18.6454 DEG 

LONG 211.774 DEG 




5.6 

LUNAR HARMONICS USED 

» LRC 10/25/68 




5.7 

DATA 

ARC LENGTH* 6 

HRS 10 MIN 

SOS= 38063 


5.8 

DATA 

summary* 







STA 

DATA START 

STOP 

NUMBER 

STANDARD 




m 

TYPE TIME 

TIME 

POINTS 

“DEVIATION 

MEAN 



62 

■ 1 1 II 1 1 II 

^■111 1 II ■ 

i / 5 

r6'8~4~5 — 




62 

CC3 52/0052 

52/0113 

18 

.8803 

-.4951 



12 

BTTIII 1 1 1 

1 1 1 1 1 1 ■ 



-.2627 



12 

CC3 52/0124 

52/0643 

414 

.9102 

-.2353 


5.9 

RESIDUAL PLOTS' NOT 

AVAILABLE 


/ 

A 



5. 10REMARKS • ***EPOCH 

REPORT 





I 1Mb OF REFORM PREPARED BY ' GAYLE l .1 BARRW 

DAY 300 , 07 HR t 51 MIN GMT O.D. ANALYST 







0*?- ? — >^-f 


Ho OKBI I DETERMINAT ION KEPOR 1 [LUNAR LLLIPSb) 


5.1 

TT7I57 


N'OT" 3F9TP 

iAHt NO. 

ITEM NO. 3F92P 

5.2 


MIN 

1 3 / .810 5NT 
SEC 

StOT NO"S 189 

COMPUTER B 

5.3 

STATE VECTOR { SELENOCENTRIC 1950.0) 



x - 

574.91238 KM 


DX 1.7253948 KM/SEC 


Y - 
Z - 

T5W7TX7T3 KM 
613.02512 KM 


DZ -.78590140 KM/SEC 

5.4 

STANDARD DEVIATIONS 


A 

PRIORI 


X 38.32 M DX .11300 M/S 

X 38.32 M 

DX .1130 M/S 


Y 78.25 M DY .12279 M/S 

Z 166.6 M DZ .28723 M/S 

7 78.2 5 M 

Z 166.6 M 

jjY ,“1228 M7~5 
DZ .2872 M/S 

5.5 

CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPHI C TRUE OFDATE) 


SMA 

2689.17 KM 

ECC 

.336098 

APF 184.155 DEG 


LAN 

RCA 

145.710 DEG 
1785.34 KM 

"TNT 

PALT 

20.3267 DEG 
47,2541 KM 

TFP "= r T3TT4T[ SEC 
PER 208.566 MIN 


APO 

LAT 

~35 9'2T99 KM 
1.35847 DEG 

~“AAn 

LONG 

1854.90 KM 
322.039 DEG 

T7T" "361.93'1 DEG - 

5.6 

LUNAR HARMONICS USED 

' LRC 

10/25/68 


5.7 

DATA 

ARC LENGTH' 0 

HRS 

40 MIN 

SOS= 38063 

5.8 

DATA 

SUMMARY' 





sta 

DATA START 

STOP NUMBER 

STANDARD 


NO. 

TYPE TIME 




62 

62 

C3 52/0127 

CC3 52/0052 

52/0312 175 

52/0113 18 

.6845 .4009 

.8803 -.4951 


12 

12 

C3 52/0054 

CC3 52/0.124 

52/0113 20 

52/0643 414 

.8708 —.282 7 

.9102 -.2353 


5.9 RESIDUAL PLOTS' NOT AVAILABLE 


5.10REMARKS* MAP TIME REPORT FOR SITE *F* 





07 HR » 54 MIN 


O.D. ANALYST 



309 











02-?nn^>n-t 


O'R'BTT D^TE RUINATION REP OR7TLUN AR~ELXTPS£ > 


“ ““ 

5.1 

♦ 

o 

• 

o 

IDENTIFICATION NO. 3D91M 



TAPE NO. 










ITEM NO. 

3D91M 


5.2 

EPOCH DAY 48 , 19 

* 42 ' 

0.000 

GMT 

SEQ. NO. 

1975 




HR 

MIN 

SEC 


COMPUTER 

B 


5.3 

STATE VECTOR { SELENOCENTR I C 1550 

.0) 






X - 

191.36381 KM 


DX 

0 

90749793 KM/SEC 




Y 

3092.0204 KM 


DY 

0 

31795261 KM/SEC 




Z 

1671.2514 KM 


DZ 

• 

19397786 KM/SEC 



5 »4 

STANDARD DEVIATIONS 




A 

PRIORI 




X 23.06 M DX .03835 M/S 

X 

.0000 M 

DX .0000 

M/S 



Y 119.3 M DY .06046 M/S 

Y 

.0000 M 

DY .0000 

M/S 



Z 229.5 M DZ .07696 M/S 

Z 

.0000 M 

DZ .0000 

M/S 


5.5 

CORRESPONDING ORBITAL PARAMETERS 

(SELENOGRAPHIC TRUE 

OFDATE] 




2688.86 KM 

ECC 

.336760 


APF 180. 

854 DEG 



LAN 

190.178 DEG 

INC 

20.9257 

DEG 

TFP -5177 

.04 STC 



RCA 

1783.36 KM 

PALT 

45.2685 

KM 

PER 208. 

530 MIN 



APO 

3594.35 KM 

AALT 

1856. 

26 

KM 

TA 1967 

"58 7 DEG 



LAT 

6.14503 DEG 

LONG 

206.532 

DEG 




5.6 

LUNAR HARMONICS USED' 

LRC 

10/25/68 





5.7 

DATA 

ARC LENGTH* 2 

HRS 

40 MIN 


S0S= 749 

.37 


5.8 

DATA 

SUMMARY* 






* 



sta 

DATA START 

STOP 

NUMBER 

STANDARD 




NO. 

TYPE TIME 

TIME 

POINTS 


mean 



62 

C3 48/2013 

48/2203 


mt-rm 





62 

CC3 48/1942 

48/2003 


m 

.0775 

-.0757 



12 

CC3 48/2013 

48/2157 


166 

.1894 

-.0189 


5.9 

RESIDUAL PLOIS' NO 1 

AVAILABLE 






37WRWARfCS' **'*£PO'CFnREFO'RT 


TIME OF REPORT* 

PREPARED BY* 

GAYLE 

D. BARROW 

UA'Y 301 , 06“RR - » 53 MIN 

GMT 

OTD. 

'ANALYSI ~ ' — " ' 








p 2 - 100820 -f 


- 57 ; O'RB'I T'OET ERMTWnTO'mTEPO RT ILOH^R ELLIPSE] 



5.1 



TTVPETYTOT 
ITEM NO. 

3D91M 


5.2 

EPOCH"’ DAY — 49 ♦ 7 • 52' 

HR MIN 

25V3T0 OMT 
SEC 


SEQT" NOT 
COMPUTER 

T9T3 

B 


5.3 

STATE VECTOR < SELENOCENTR I C 

: 1950.0) 







X -533.89098 KM 

DX 1.7283083 

KM/SEC 





"Y = Y5B’9TT3T7 KR 
Z -610.02192 KM 

— DY -.2228S268 " 
DZ -.79816282 

KM/ SEC 
KM/SEC 




5.4 

STANDARD DEVIATIONS 

A 

PRIORI 





X 134.5 M DX’ .09973 M/S 

X 134.5 M 

DX 

.0997 

M/S 




Y 27.82 M DY .12/33 M/ S” 

Z 58.09 M DZ .22933 M/S 

Y 2’ 7 • 82 M - 
Z 58.09 M 

DY 

DZ 

7TTT5~ 

.2293 

'MTS 

M/S 



5.5 

CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPHI C TRUE 

OFDATE) 

V 


SMA 2689,99 KM ECC 

.337567 

APF 181. 

125 

DEG 

1 


LAN 183.632 DEG INC 

RCA 1781.94 KM PALT 

2079*532 DEC 
43.8480 KM 

TFP -8870902 
PER 208.661 

SEC"' 

MIN 



APO 3598.04 KM - A ALT 

LAT 1.53787 DEG LONG 

TS59T95 KM 
359.611 DEG 

TA 

354. 

571 

DEG 


5.6 LUNAR HARMONICS USED 1 LRC 10/25/68 

5.7 DATA ARC LENGTH' 11 HRS 47 MIN SOS = 470.39 


5.8 DATA SUMMARY' 


STA 

DATA 

START 

STOP 

NUMBER 

STANDARD 

j 

not - 

TYPE 

TIME 

TIME 

POINIS 

DEVIATION 

MEA'N ; 

62 

C3 



T52 

rftMTITiTr 

^BSEU^SttSBBSUStfi 

62 

CC3 

48/1942 

48/2003 

20 

.0775 

-.0757 

. 1* 

CC3 

48/2013 

4*8/215 t 

166 

.T894 

-•uitsy 

V 

5.9 RESIDUAL PLOTS' NOT AVAILABLE 1 

I 

1UKEMAKKS ' 

MAP TIME REPORT EUR Si IE 'D< 


J 

i 

l 

I 

t 

\ 

TIME 

OF REPORT' 

PREPARED BY' 

« 

GAYLE D. BARROW 

DAY 

301 » 06 HR ♦ bf MIN GMT 


OTD. A " AT-YST 











D2-IO0R2O-J 


31 "O'RBTT DYTTiRMTNAT I 0N“REP0'RT (LUNAR ELLIPSE)' 


5.1 

O.D. IDENTIFICATION NO. 3F91M 


T APE NO. 

ITEM NO. 3F91M 

. 5.2 

EPOCH DAY 51 , 14 • 25 

HR MIN 

» 0.000 GMT 

5EC 


SEQ. NO. 191 
COMPUTER B 

5.3 

STATE VECTOR ( SELENOCEh TR I C 1950.0) 





X -2076.0513 KM 

DX -.39379966 

KM/SEC 



Y 1204.9002 KM 

Z 1450.6108 KM 

DY -1.1490843 
DZ -.44382547 

KM/SEC 

KM/SEC 


5.4 

STANDARD DEVIATIONS 

A 

PRIORI 



X 55.75 M DX .01165 M. S 

X .0000 M 

DX 

.0000 M/S 



V 61.61 M DY .01804 M/S 

Z 132.0 M DZ .03682 M/S 

Y .0000 M 
Z .0000 M 

DY 

DZ 

.0000 M/S 
.0000 M/S 


5.5 

CORRESPONDING ORBITAL PARAMETERS ( SELENOGRAPHIC TRUE OFDATE } 


SMA 2688.43 KM ECC 

.336302 

APF 182.968 

DEG 


LAN 152.894 DEG INC 

RCA 1784.30 KM PALT 

20,9871 DEG 
46.2135 KM 

TFP -27X9.85 
PER 208.480 

STC 

MIN 


APO 3592.55 KM AALT 

LAT 19.1760 DEG LONG 

1854.46 KM 
217.930 DEG 

TA 

243.539 


5.6 

LUNAR HARMONICS USED* LRC 

10/25/68 




5.7 

DATA ARC LENGTH * 2 HRS 

40 MIN 

SO S= 3252.0 


5.8 

DATA SUMMARY ' 






STA DATA START STOP NUMBER 

STANDARD 



TTOl TYPE TTTTE TIME P'OTNTS' 

' DEVI A 1 ION MEAN 


32 CC3 51/1425 51/T64Z 22 9 .2971 -.0139 


41 C3 

51/1425 

51/1557 

. 152 

.3807 

-.0164 

5.9 RESIDUAL 

PLOTS* NOT 

AVAILABLE 




5. 10REMARKS 1 

***EP0CH 

REPORT 






■aawjrwaiiii 

GAYLE 

“Dl BARROW 

DAY 300 * 07 HR s 10 MIN 

GMT 

9 

a 

• 

o 

ANALYST 










D2~100^%} 


^ 9 

■W8TT OETEKMTNAT ICN REPORI ruJiWK ELLIPSE} 



5.1 

0 • D t, 

IDENTIFICATION 710, 3K9IW 

TAPE 7TO. 

ITEM NO. 3F91M 


5.2 

EPOCH DAY 52 > T. 

HR 

• 33 • 37.810 GMI 
MIN SEC 

SEO. NO. iyi 

COMPUTER B 


5.3 

STATE VECTOR ( SELENOCEN TR I C 1950.0} 





X - 

573.93239 KM 

DX 1.7171186 KM/SEC 




V - 
z - 

1585T8TZI KFi 
602.33804 KM 

' FY -.23920y&3 KM/ShC 

DZ -.80403576 KM/SEC 



5.4 

STANDARD DEVIATIONS 

A 

PRIORI 




X 117.7 M DX .06131 M/S X 117.7 M 

DX .0613 M/S 

■ 



"7 29.05 M DY .09821 M7S Y 29.05 M“ 

Z 82.19 M DZ .12519 M/S Z 82.19 M 

DY .0982 M/S 
DZ .1252 M/S 



5.5 

CORRESPONDING ORBITAL 

. PARAMETERS { SELENOGRAPHIC TRUE OFDATE ) 

« 


SMA 

2689.27 KM 

ECC .335765 

APF 183.256 

DEG 



TSN~ 

RCA 

r4 _ 6T"6‘3"5 DTTG 
1786.31 KM 

TNC 207^693 DEG - 

PALT 48.2181 KM 

I>P — 132 .5 74 
PER 208.578 

SETC 

MIN 



AFO~ 

LAT 

359'2TZ4 m 
1.74182 DEG 

7WLl 1854.T5 KM 

LONG 322.087 DEG 

FA J5TT&TZ 

DEG ~ 


5.6 

LUNAR HARMONICS USED' 

LRC 10/25/68 




5.7 

DATA 

ARC LENGTH' 11 

HRS 5 MIN 

S0S= 3171.4 



5.8 

DATA 

SUMMARY ' 






STA 

DATA START 

STOP NUMBER 

STANDARD 




NO. 

TYPE TIME 

TIME POINTS 

DEVIATION “1 

*1EAN 



62 

41 

CC3 51/1425 

C3 51/1425 

51/1642 229 

51/1557 152 

7ZTT1 

.3807 

.0139 

.0164 


5.9 

RESIDUAL PLOTS' NOT 

AVAILABLE 
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REV LTR 


APPENDIX B 

This section contains the pious -f doppler residuals resulting from the various 
cases. The key described in App.-dix A also applies to this data. 
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D0PPI2R RESIDUALS FOR CASES 


3D11P AND 3D12P 


Biiiil 


32 - 10 X 23-1 


? ^3:^5 


3 A$S VABfB :3/C<S 





















t jom on ‘1 n ■> I. itum <■■><*> 



s a 6. ■*s:y J n s 


PASS VUBFP '0 ? 3? 



coo 


■ Baas ■■■ BB BBBBBBBBBBBBBBB ■■■■■ 

■■■■■■■■■■■■■■■■■■■■■■■■■■■■■a 

■■■■■■■■■■■■■■■■■■■■■■■■■■■■■a 

■■■■■■■■■■■■■■■■■■■■■■■■■■■■■a 

aaaaaaaaaiBaaaaBBaaaaaaBaaaaaa 

BBBBB BBBBB BBBBB BBBBBBBBBBBBBBB 

HEaaaBBflSflBBBaBBBBBBBBBaSS3HH| 
■aBafllBBBBBIBBBflBHIBBIIlBHI 
■■■■■■■■■■■■■BBBBBBBBB J JBBJBJJ 

^Etfiai£.'*aaaaaBaBaBaaaBaaaaaalaBa| 

EsaBBHaasaaaaasaaasasasaaaaa 

■BBBBBi 

I lBaBBBBBBBBaBBBaBBBBBa a a a a S9 
laaaaaBBBaBBBaaaaaaBBBBBBBBBBaB 
Ibbbbbbbbbbbbbbbbbbbbbbbbbbbbbb 
|BBBBaBBBBBB BBBBBBBBBBBBBBBBBBB 
■BflflBBBBBflflflBBBB 

aiaaaaaaaaaaasa 

aBBBBBBBBialaBa 
IBBBBBB 

BBaaaaBBBflBBBBBBBBBBBflBBBaaa! 
BBBBBBBflBBflBBBBBBBBBBBBBBBBBMi 
BBBBB BBBBBBPJBBBBBBBBBBBBB BBBBB 
BflBuaaBBirii.iflaaaaaaBaflBBBaBiR 
BBJ5SS5«|BBB F aBlk<BBBBBBBBBBBBBBa5a 
SrpaBBiteaPrBBBgBBBBBBBB BjBB iBaraBB 
BaaaBBBB^JBBBBiJBBBBBBaiMlBBBBB 
IBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

aaaaaaaaaaaaaaaaBaaaaaaaaaaasa 


STATION 6! SISIIXA-S 


BBBBBBBBBBBBBBBBBBBBBBBflBBBBfll 

BBBflBBBBBflflBaBBflBBBBaflBflBBB3l| 
BBBBaflBBaBBBaaaaaBBaaaBBBBBi 
BBBBBBBBBBBBBBBflBBBBBBBBBBBiHI 
BBBBBBBBBBBBBBB BBBBBBBBBBBBBBB] 
■BBBBBBBBBBBBBBBBBBBBBBaaBBBBi] 
BBBBBBBBBBBBBBBBBBBBBBBflBBBBBB] 
■ BBaBBBaBBBBBBBBBBBBBBBBBBBHfia 
BBBBBBBBBBBBBBBBBBBBBBBBBBBj 
BBaaaBBBaaaaaBaaaaaBiBBiBBBi 


STATION 12 St-StOUl$ 


PASS 12/322 


i»w<aaiaa aBa — bbb^H 

|BA*r^aBaBBifi 53 aaBBaMii 

SSSssiBSiHufUi 


IMilMiiiliiiiiilillllilliill 

mmmwmm 


• > ^.S.XAS 


n *SS 'ijtfxp .2 32? 


■■bbbbbbbbbbbbbbbbbbbbbbbbbbbbbJ 

|bBBBBBBBBBBBBBBBBBBBBBBBBBBBBB| 

|aaBBBflBBBBBBBBBBBflBBflBBBBBBBBB] 
I BBBBB BBBBB BBBBB BBBBB BBBBB BBBBB I 
|flBBBBBflBBBaBflflBBBBBBBBBBBBBBBB| 

|bbbbbbbbbbbbbbbbbbbbbbbbbbbbbb| 

I ■■■■■■BBBBBBBBBBBBBBBBBBB BBBBBI 


I BBBBBBBBBBBBBBBBBBBBBBBBBBBB! 


aa 


PPBBHMHBBBBBbbbbbbbbbbbbbbbbbbbI 
■ BBaBnBMlBflBBBBISBBBBBB BBBBB BBBBBI 
| BBBBB BBBBB BBBBB BBBBBBBBBBBBBBB] 
|UBBBBBflBBBBBBaBBBBBBBBBBBSfl 32 | 

iBBBBBBBBBflBBflBBBBaBBBBBBBBBBBB] 

|bbbbbbbbbbbbbbbbbbbbbbbbbbbbbb] 

I BBBBBBBBBBBBBBB BBBBB BBBBB BBBBBI 
| BBBBBBBBBBBBBBB BBBBBBBBBBBBBBB I 
iBBBBBBBflBBBBBBBBflBBBBBBBBBBBBB] 
laBBBBBBBBBBBBBBBBBBBBBBBBBBBBBl 
IBBBBB BBBBB BBBBBBBBBBBBBBBBBBB B| 

IEHH55HSSSS BaBBBaBBaBBaBBaBBB i a l 

■■■■■bbbbbbbbbbbbbbbbbbbbbbbIbI 


m B B| (Pi km»«Z> 


STATION 61 R15IDWL5 


PASS NUEER 12/322 



S r A" ’ON 12 ^'SICAAS PASS SHEER 12/32? 


t )t >(■*■> 
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S‘AMW 1? RESIDUALS 


PASS NWBER 10/23? 
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S AU-^ i !P pcWWS PAIS MA0FS 

DOPPLER RESIDUALS FOR CASES 
1B31P AND 1B32P 

P2-1 OGitefM 








bllnB 

jBBflaBBBflaBBBflaBBBBBBBBBflBBBBp 
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iBBBBBBBBflBBaBBBBBBBBflflBBBBiii 

BflflflBBBBBflflBBBBBBBBBBBBflBBBaG 
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uuuiauniHUHiuuia 
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<« * i «*iv* »• ■** •» «*» «" 


S'A'.ON 12 RESIDES 


PASS fAABER 12/322 




STATION 6! RESIDUALS 


PASS MASER 12/322 


I'iiiui 


!■■■■■■■■■■■■■■■■■■■■■■■■■■■■ 
I ■■■■■■■■■■■■■■■■■■■■■■■■Baa 
lagaaBaBaaBaBflaBflaaaaaaaiaai 
IflBBBBBBBBBBBBBBBBBBBBBBBii! 


fetsaaia iisiaasaai 

5Ung=55lS£ [||g|g|gIj|gggl| 

aaaaaaa:aaas8 


BflflBBBBBfllHmiBBfl»iil|j 
IflBflBBBBflBflBBBIBBflflBniBBflil 
iBaBBBHBHBH ■■■■■■■■■■■■■■■■ I 
|BBBflBBBflBBBflBflBBBBBBBBBBB9i 
Ibbbbbbbbbbbbbbbbbbbbb bbbbbi 
jBBBBBBBBBBBBBBBBBBBBBMaaai 


I «Wtl A«i »IV>a a «l ■> M* ««T 


STATIC?. 12 RESIDUALS 


PASS NASER 12/322 


STATON 12 RESIDUALS 


PASS NASER 12/322 


ShbI| 
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| 551 

Hbbbbbi 
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BBflflBBBBBBBBBBBflBBBBBBBBBBB§ 

■iinnHBHnaamaBfliifliflB.. , 

MBMMMl 


DOPPLER RESIDUALS FOR CASES 
2 B 31 P AMD 2 B 32 P 


P'2- lOO°90-| 

J^MlUS2CM 


S ! Ar;C\ e: residuals 


°ASS MAE5ER 12/322 
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DOPPLER RESIDUAL FOR CASE 
3D32P 
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Ul 


IKBB1 

IEIHBI 


IBBI 


IBB 
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HBBBCSij3fBBBk7BBI 


HBBBBBBBI 
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IBBI 


IBBBBBBBI 
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|bbbbbbbbbbbbbbbbbbbbbbbbbbbbbb] 
IbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbI 


I BBBBBIBBflBBBBSRBBBaaiBBipH 
InBBBBBBBBBBBBBBBBBBBBBBHMBflBI 

Ibbbbbbbbbbbbbbbbbbbbbbbiwbbbi 


■BBBBBBBBBBBBBBBBBBBBBBHBBBBB 

Ibbbbbbbbbbbbbbbbbbbbbbhbbhbbi 

iBBBBBBBBBBBBBBBBBBBBBBBBBHBBj 

iBBBBBBBBBBBBBBBBBBBBBBtlBBBBH 

[■■■■■BBBlIBBBBBBIBBBBBBBflti: 

gBBBKBB^BBBBBBflBBBflBBBBBBBBH 
|BBBMBBirrBBBBflflaBBBBaBMflBBBr : | 
BB«gaBBHBBBBBBBBBBtBTBB»BKl 

IbSBHBBBBBiZBBBBBBBBBBBBBBBBM 

iBEBaBBBBBB^BBBBBBBBnBBBBBH 
|BK3BBBBBBBBBBBflBBBBBBMBBBBBBB| 

Ibbbbbbbbbbbbbbbbbbbbbbbbbbbb 

Ibbbbbbbbbbbbbbbbbbbbbbbbbbbb 

Ibbbbbbbbbbbbbbbbbbbbbbbbbbbb 

■BKBflflBBBBBBBBBBBBBBBBBBBBBBj 
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Ibbbbbbbbbbbbbbbbbbbbbbbbbbbb 
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